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It IS interesting to ponder for a moment' on the manner in whi^h 
the science and the art of surgery have developed, and continue to 
progress In eatl^ dajs avirgeij was a speciality, and during some 
centuries its standard was such as to justify the distinction m the bsgt 
sense of tlie term One is apt to foi^ct the significance of the coq 
tnbutions v\hich were made to surgical literature during the period fro^^ 
the twelfth centurj to the end of the fifteenth It is true tint 
results of accident and vrar, rather than the ravages of disease, 8upph^(j 
the material upon which the surgeon worked, but none the less 
progress of knowledge was such that the mediaeval surgeons of the Itah^n 
School practised and desenbed an antiseptic technique, while the Frentsjj 
surgeons of the fourteenth century, and notably Guy de Chauh^c 
employed a method of aniesthesia which even at this time makes int^j. 
esting reading Tlie surgical progress of those days reached its height 
at the tune of the Renaissance , there then followed a period of decline 
both in interest and in achievement, and it is significant that duriijg 
this time surgery ceased to be regarded as.a speenhtj except in the hantjg 
of a few It was practised as a side issue of general work, and ev^jj 
as an adjunct of a non medical activity 

Within the past half century surgery has regained its position as ^ 
special branch of medical science, at first as general surgery, the pra^. 
titioner being prepared to deal with w hat could be grouped as surgicg,! 
affections in any region of the body It was inevitable that, as knoiy. 
ledge increased, the details became so vast, and the calls, both on tin^e 
and opportunity, ^so exacting that secondary specialities branched Off 
from the mother science Certain of these offshoots were obvious and 
iligicm’ ubpiirtarKT, {naf L'lhdr iiciliweinvmt mffnxiki’ lunmnnsif silimul{g 
''to the advancement of knowledge, but there has been a possibility 
that the process of repeated “ break aw'ajs ” might leave the mother- 
science but a shadow, annihilated by the very multiplicity of the family 
which she bore In fact, in certain parts of the world it has been inoi-e 
than a possibility , there has been a similitude of reality, so that 
has led one writer to visualize a future m winch the general suigeoQ 
would know less and less about more and more while the specialist 
would know more and more about less and less, a process which, 
earned to its logical conclusion, would result in the interesting positiojj 
oftthe general surgeon knowing nothing about everything, while th,, 
specialist would know everything about nothing 

In truth, however, the matter js too serious for jest, and, to tboSg 
who have tned to visuahze the future, the problem has given muc^ 
anxious thought It may be that a way out of the difficulty is being 
demonstrated by those men, who, while practising general surgery, haVg 
followed the call of training, of ambition, or, it may be, of interest, ang 
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FOKEWORD 


ha\e adopted for particular attention and study one special branch m 
the wide field of general surgical work 

Mr Mercer comes into tins category Trained as a general surgeon 
and practising general surgery, he has been specnll} attracted by ortbo- 
p$dics, and m the dev elopment of that branch of surgery he has laid 
and IS continuing to build upon the sure foundation of a wide and 
cathohe experience I believ e that, if the progress of our art and science 
13 to advance along well balanced lines, jt will be by the observance of 
tbe pohey which Mr Mercer has so successfullv adopted 

I daresay Mr Mercer will agree that his interest m ortliopmdics 
was first aroused bj the experience which he gaineel in the treatment 
of fractures while be was Assistant to Mr J IV Dowden During 
the post war period Ins work m the Orthopedic Centre at Bsngour, and 
afterwards m the Pensions Department, farther stimulated his mterest, 
while his position as Surgeon to the East Fortune Sinatormm affords 
him valuable and v aried experience in the orthopaedic problems associated 
with tuberculosis Since 1925 ilr Mercer and I hav e been associated 
as colleagues on the staff of the Edmburgh Ro^al Infirmary As an 
Assistant Surgeon be has taken special interest m the orthopaedic work 
of the wards , the treaCmeot of fractures is committed to lus care, he is 
responsible for a considerable share of the operativ e ortbop-edic work, 
and m the sphere of teaching be gives a series of orthops^ic demon 
strations which I know are highly appreciated by both students and 
graduates I gather that an elaboration of these lectures and chniques 
forms the nucleus around which this book bvs been developed 

Writing a book is a labonous business Robert Louis Stevenson 
said of Dr John Brown, the author of Hab and Ets Fnends, 

etapped ter pen into (be ink 
And there was Rab 

I doubt if Stevenson is accurate The classic of Slmto House was 
the outcome of observation, philosophy and thought I know that 
when 5Ir Mercer ‘ stapped his pen into the ink ’* it was to commit to 
paper the considered opinions of many years of practical experience 
He has asked me to write this foreword, and it has been a great 
pleasure and a privilege to comply with hjs request J have written jfc 
on general lines with perhaps a tincture of history I have avoided 
any comments on the plan and contents of the v olume, for such is not 
withm the sphere of the writer of a foreword but, from what I have 
read m manusenpt, I beheve that Mr Mercer has contributed a most 
readable and practical treatise on the subject of orthopaidics I know 
how great has been the enthusiasm with which he has apphed himself 
to the difficult task , I have some knowledge of the detail and the care 
which he Las bestowed upon every page and if these are the hall marks 
of a successful pubhcation, this volume assuredly deserv es success 


JOHN FRASER 



PREFACE TO THIRD EDITION 

One s existence has been so altered witli the list few years of horror 
and tragedy that the production of a third edition was faced with a 
certain trepidation llost of my jounger friends who helped so gener 
ousl^ before are now on another continent leaving irreparable gaps in 
both m) professional and personal life However m spite of these 
circumstances and the inevitable increase of work through the years of 
war the attempt has been made but it is hoped that it will not be too 
criticall) judged 

Every chapter has been carefully gone over and new ideas have been 
incorporated both from personal experience and from the literature of 
the period Many operations that I consider are no longer useful have 
been deleted and where prudent a choice of procedure is indicated 
■Vmongst the sections which have been to a great extent re written 
are those on Circulator} Disturbances Affections of the Back Knee 
Shoulder and Foot and Infections of the Hand In all of these an 
attempt has been made to bring them up to date and this has unfor 
tunatel} resulted m more pages and manj new illustrations 

Acknowledgement has again been made to other than personal 
sources of information and if m anj instance this has been omitted it will 
be generously accorded m the next edition I am particularly grateful 
to H A Bnttain for his ingenious operations on joints and to Mons 
Iselui for his monograph on infections of the hand both of vrhose ideas 
hav e been most helpful to me in my practice and whose teachings I have 
incorporated m this edition 

I am proud to acknowledge with gratitude the loyalty and sernce 
I have received in the re wntuig of some sections of the hook from >11 
Ian Sraillie and Mr Andrew Wilkuison Mr David Smith (photos) and 
Mr R M Matthew (drawings) have also given me valuable assistance 
Miss Oliver my secretary has compiled the index listed the references 
read the proofs and done all the hard routine uninteresting work and 
so has eased m} labours considerabl} To Sir John Fraser underwhose 
mantle I hav e sheltered for 23 years I owe much He has been ever an 
inspiration an encouragement and a help and I am grateful And to 
one other there is of course an unredeemable debt 

>1} thanks are also due and are gladly given to the publishers for 
their unfailing courtesy and helpfulness 


M M 



PREFACE TO FIRST EDITION 

Ihis volume is a response to many requests that permanent form 
should be given to the senes of lectures and chniques on orthopaedic 
subjects which I have given under the direction of Professor Fraser 
during the last few years These requests have come from post graduates 
reading for the Fellonship in Surgery, and from undergraduates 
Their needs, therefore, have received special consideration 

Father Stanton remarked once that he did not want to pubhsh bis 
sermons as people would then recognize how much he owed to Spurgeon 
How much I owe to the Spurgeons of my profession will not be diffi 
cult to gauge from this work It would be a hard task for me to redeem 
these obligations to the goodly companj who ha%e been, and are, 
my surgical guides, and towards whom through their writings and from 
personal contact, I cherish that peculiar affection which men feel for 
their own particular surgical Gamaliels 

It maj occasion surprise that a general surgeon should Lave the 
temerity to write a book on a special subject, but the Edinburgh Medical 
School mamtaina the tradition that a surgical speciahty is only a branch 
of general surgery, and that to become a good specialist one must first 
be a good general surgeon In the compilation of a book such as this 
it has seemed to me to be a considerable advantage to look upon the 
subject from the point of view of a general surgeon and I hope that 
that view pomt is reflected m these pages 

The reader may be surprised also at the appearance of yet another 
book on this subject The time, however, appears to be npe for a 
volume of moderate size contaimng the essentials of the old and a 
summary of the new An attempt has therefore, been made to gn e a 
comptehensi\ e surve) of each subject, including the latest work, and, 
on occasion, the expression of personal opinion In a book of bmited 
size it IS impossible to consider the details of conflicting theones MTiere 
there is considerable divergence of opinion the aim has been to gi\e 
prominence to the theory which appears at the moment to be the most 
generally accepted, and to deal more briefly with others which are still 
in the realms of controvert 

Again, owing to the limits of space, no attempt has been made to 
gi\e a comprehensive bibhographj, but where a more detailed study of 
the literature seemed desirable references have been given to authonta 
tive articles on the aanous subjects An endeaaour lias been made to 
describe the technique of operations with sufficient detail to enable 
the joung surgeon to perform them avith some confidence 

The pleasantest portion of mj task is to acknowledge the kindness 
and help which I have received from so manj friends Sly first debt 
13 due to my old chief, John Wheeler Dowden, who, se%entecn jears 
ago, imbued me with an enthusiasm for orthopanlic surgery that has 



viu PREFACE TO FIRST EDITION 

never left me, and -who ever since has been my valued friend and 
counsellor 

I owe a particular debt of gratitude to Professor John Fraser, who, 
from the outset, has given me most useful help, inspiring suggestions 
and a wealth of advice He has been not only a most kindly monitor, 
but also a most sympathetic fnend , and I value more than I can say 
the encouragement he has given me Much of the work on which the 
book IS based has been earned out m the Department of Cbnical Surgery 
of the University of Edinburgh imder his charge 

Most of the proof reading has been done by mj good friend, John 
Bruce, who has m addition supplied the cold and reasoned cnticism 
that IS so helpful in the editmg of a book Aluch of the ease m reading 
and methods of tabulation are due to him 

There are many others to whom I am very grateful I i\ould 
specially refer to Dr H Torrance Thomson and to Colonel F R HiJI, 
C B E for assistance m proof reading to Dr J C Tam'*h, 5Ir Allan 
Armstrong and the successue Radiologists to the Royal Infirmary 
of Edinburgh for X rays to Mr D B Smith Assistant m the Lahora 
tory of the University Department of Clinical Surgery, for his great 
assistance in the photographic work and to Dr E B Jamieson, for 
hmta on editoml arrangement To Dr Charles Cameron, of East 
Fortune Sanatorium I owe a great debt for his valuable suggestions for 
tbe chapters on Tuberculosis and for man} of the excellent illustrations 
m these chapters My secretary. Miss Oln er has been most helpful and 
enthusiastic in carrying out the clerical work, and has been untiring in 
generally supemsmg tbe important proof stages 

The line drawings have been done by my wife She knows how 
much her work and her encouragement mean to me 

In the bibliography I have I trust, acknowledged the \ariou3 sources 
of information to which I am indebted If through inadvertence, any 
have been omitted I apologize and hope that I maj have in the future 
an opportunity of makmg due acknowledgement 

I wi^hto acknowledge my indebtedness to Professor John Fraser for 
permission to reproduce certam diagrams from his book. Surgery of 
Childhood and to Mr A J Walton, Mr H A- T Fairbank Mr Robert 
Milne and Mr E Rock Carfmg for permission to reproduce diagrams 
from Surgical Diagnosis, edited by Me A J Walton 

IrastI}, I have to express my grateful appreciation of the courtes} of 
the publishers and the care and attention given to the work by them 

AV, M 
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ORTHOPEDIC SURGERY 


CHAPTER I 

INTRODUCTION 

Sir Arthur Keith has aptly defined the scope of orthopaedic surgery 
To effect the repair of the mechanical framework of the human body 
by all operations and appliances which may have that aim m view 
The term orthop'edy adapted from the two Greek words ogdo? 
meaning straight upright or free from deformity and not, -aaido? 
a child was originally used by Nicholas Andr> whose work L Ortho 
p4die ou I Art de preventr et de cornger dans le$ enjants les ddfortmtia 
du corps was published m 1757 and though orthop®dic surgery has 
long since outgrown its original definition no mote descriptive or more 
accurate term has been invented for it so far 

Modern orthopaedics is concerned with the stud> of the form and 
function of the human frame its attacJ is directed against those 
affections that deform the architecture or arrest the balanced 
mechanism of man a body and injuries of bones muscles nerves and 
soft structures which result in loss of form or function are thus its 
legitimate objectia e 

Andry otigmally taught orthopaedics as a branch of preventive medi 
cme rather than as an off shoot of surgery and the \ anous methods he 
described of preventing and correcting bodily deformities in cliildren 
were in lus own words within the reach of fatliers mothers nurses 
and others entrusted with the bnnging up of children Andry s words 
need not be passed over lightly for thej haac a moral even for our 
enlightened dajs prevention is alwajs better than cure and if the 
principles and practice of preventive orthopOKlics were more liberally 
apphed to-day many of the severer degrees of flat foot scoliosis and 
similar deformities Avould disappear But the timely institution of 
preventive measures demands the early recognition of incipient loss 
of form or function — an ideal to be attained onlj b\ periodical 
inspection of the >oung bj one trained in orthopaidic surgerj 

The solution of the problems of an orthopasdic case depends on a 
clear understanding of the pathological nature of each lesion and 
success m treatment on a scrupulous attention to minute detail Ortho 
pjodic work is thus exacting for the surgeon must supervise person 

0 5 1 B 



2 ORTHOPTIC SURGERY 

ally each detai[ of treatment, and consequent!) devote more time to 
each indnidual patient than jn anj other brancii of clinical uork 
The stimulus of success, however, will prove an ample reward, and 
the hghtemng of the burden of cnpples and the deformed— not only 
the physical and vnsible burden, but the subtler and less evident incutal 
one — may well be considered the pinnacle of surgical achievement 
Tliose who escape contact with the <Ieformed do not appreciate tlie 
keen mental anguish which they suffer — a mental anguish that led 
Gloucester, w hen bewailing hw fate m his sad monologue m Richard III, 
to evciaira 

"Cheated of feature Lj dissembling nature 
Deformed unfinished, sent before my time 
Into tlua bteatfung world scarce half made up 
And that so lamely and unfashionable. 

That dogs bark at me as I halt bv them ’ 

Even if no other word is uttered, it is worth while to liear your patient 
sa), ‘ You have made me walk ” 

The Scope of Orthopsjedic Surger> 0rthop®diC8 as a special 
ized branch of surger) , though it has been growing progressiv ely since 
the days of its great pioneers, has achieved its present prommence 
largely as a result of two closelj related factors , the casualties of tlic 
last war, and the accidents incidental to the present mechanical age 
have, together, shown the need of better treatment for the injured, 
and aroused Surgeons everywhere to greater effort 

Orthopaedic affections fill into one or other of si^ groups 

1 Congenital anomalies 

2 Affections of jomts 

3 Affections of bones 

4 Affections of musc/es, tendons and other soft tissues 

5 Affections of the nervous system 

6 Static deformities 

While many of the lesions have a defimte pathological basis it is 
being reahzed more and more that a laige number of orthopaxhe chs 
ord&rs are the end resa)ts of jwsfuw! or static anoniahes lodaccil bv 
habit, rather than by defimte pathological change In this connec- 
tion Goldthwaite has pointed oat that only by using tJie body coirecth 
can the best be got out of it, and that should the elaborate mechanism 
which controls and maintains the body m its upnght position fail, the 
body processes are upset and the stage is set for mam ob«curc and 
distressing maladies The role of the orthopcedic surgeon m such a 
case is to correct body posture He became convinced, furthermore, 
that to treat any of the sequebe of faultv posture was futile without 
first correctmg the posture itself by ensunng the correct use of the 
bod) and b) modifying faulty mechanics 3Iany of the following 
pages are occupied with this aspect of the orthopsedic problem , its 
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intrinsic importance is great, and, further, it has an important lesson 
to teach — that, from the orthopaedic atandpomt,^ the body must be 
Mewed as a whole, even though the actual complaint is a local one 

The Examination of an Orthopaedic Case 

No p irt of orthopcedio traming is more important than the acquisition 
of a S} steniatizcd methwl of examination It cannot he too strongly 
urged that a true knowledge of disease, which forms the basis of 
successful diagnosis and treatment, can be founded onl^ on the careful 
and accurate study of individual cases Scientific and orderly investiga 
tion IS as essential in orthopsedic conditions as m any obscure internal 
niahd} 

I. The Historj. 

Vt the first consultation, it is iieccssarj to elicit a complete and 
accurate history of the patient’s complaint, the mode of its onset, and 
the order in which the symptoms were fiist observed 

(a) The Complaint The chief complaint may suggest to some extent 
the nature of the affection, while it always focuses attention on some 
defimte part of the body 

(b) The Manner of Onset The illness may begin suddenly, or it may 
be gradual and insidious in its development Apart from tiauma, the 
most likelj cause of sudden derangement is acute infection “WTien the 
onsef IS insidious, it may be due to a low grade infiammation, granu> 
loma or tumour, a slow degeneratiie process, or a postural anomaly. 

(c) Patn The type, character, and distribution of the pam arc 
important, since tber all assist m reaching a diagnosis 

(d) The Question of Preeedutg Injury There is a distinct tendoncj 
to ascribe all orthopaidic symptoms and errors to some injur}', often 
sustained at a date considerabl} remote An attempt should alwajs 
be made to ascertain the exact details of any alleged trauma, and to 
estabhsh its exact rehition to the actual lesion as this may have 
important medico legal bearings Such an inquiry should be directed 
towards disco\ering whetlier the symptoms arose at the tune of the 
injury, existed previously, or only appeared subsequently An example 
will make the importance of such an in\estigation obMous The 
author was recently consulted by a lady who suffered from a dislocation 
of the hip which she ascribed toarccent railway accident After careful 
clinical and radiological examination, it was e\;dent that the condition 
was a congenital dislocation A good practical rule is to ascertain 
whether the patient w as able to leave the scene of the accident unaided, 
or whether he required immediate assistance 

II. Clinical Features ; Symptoms and Signs. 

The clinical features mar be objective or subjective The objective 
features, or signs, are those — such as defornut}, errors jn attitude or gait, 
and limitation of movement — which are obvious to the examiner Tlie 
subjective symptoms are those of which the patient complains, but of 
which the surgeon has no defimte positive evidence Considerable tact 
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and discrimination arc ofteniequired to disentangle the truth from the 
complaints of patients \^ho are neurotic, hysterical, or malinfrcnn" 
III. The Examination of the Case 

The examination of an orthopedic case must include not onl) the 
physical condition of the patient, but anj laboratory tests, and special 
ln^ estigntions suggested bj the clinical findings Unless the com 
plaint is a minor one, limited to one extremity, it is wase to make the 
examination with the patient stripped of all clothing, save, perhaps 
bathing drawers, and in the case of a female patient, some cov enng for 
the breasts The c\aniinalion titiy be conveniently considerecl m two 
parts 

1 The examination of the bodj as a whole 

2 The examination of the affected member or part 

(o) The Cxaminatton of the Body as a Whole The attitude and 
carnageofthebodyareobserved when the patient stands and walks and 
the manner in which the weight is borne on the soles of the feet, and the 
relation of the feet to the legs, should be noted Therelation of the Lips 
to the pelvas, and of the shoulders to the chest, is observed, and the 
contour of the spine, chest and abdomen investigated The inspection 
of the body is carried out from behind as well as from the front and 
lateral!} Particular attention is paid to the spinal colunJn and the 
situation of the spinous processes may be marked with a skin pencil and 
also the lower angles of the scapul® The position of the pelvis m the 
erect posture is often important, and differs in the two sexes The 
female pelv is is lighter in construction than the male , its height and the 
expansion of its lUac crests are less The position of the pelvis depends 
upon the iliofemoral ligaments , when these are short it lies more 
obUquel} as the pelvis IS pulled forwards, when they are long, a greater 
degree of extension is possible at the bJp joints, and the pelvis is tilted 
backwards and loses a good deal of its obliqmtj In men, the pelvic 
obhquit) IS less than m women and the antenor supenor spine hes on a 
plane slightly postenor to that of the s) mphysis pubis , the cutv ature of 
the lumbar spine is thus less than id the female, m whom lumbar lonlosis 
IS often marked 

(6) The Examinalion of the Affected Member or Part The thorough 
examination of the affected part demands a considerable knowledge 
of the anatom} of its jomts, nerves, and muscles It should also follow 
a routine plan and must never be haphazard or unsystematic The 
vanous details observed and elicited should be carefully recorded 

Method op Examivatiox 

(a) Inspection The attitude m which the part is held, its general 
appearance and colour, and the presence of deformity, are noted In 
the case of a limb a corapanson should always be made between the 
affected and the presumably healthy side 

(b) Palpation Handling of the affected part will elicit such 
objective phenomena as tenderness, fluctuation elevation of local tem* 
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poratijre iiidiixatjon, or gross alteration in shape Friction ivitbm n 
joint may be discovered by combining palpation v. ifch passn e mo\ cineut 

(c) Passive Motion Valuable information may be obtained by 
carrying out the movements of which the part is normally capable and 
bj comparing this range witli that on the normal side The amount and 
quality of the movements are assessed and the presence or absence of 
pam determined 

Limited joint movement may be due to some bony block to adhesions 
between the joint surfaces or to reflex spasm of the related muscles as 
in early cases of tuberculosis During movement there may be a grating 
or cracklmg sensation comparable to that produced between the ends of 
a broken bone Such crepitation is characteristic of osteoarthritis 

Abnormal jomt movement may take the form either of exccssne 
mobility or of false mobility In the former the normal range of inov e 
ment is exaggerated in. every direction , m the latter, the joint moves in a 
neu or abnormal direction 

(d) Active Motion — This represents the degree to whicli the 
patient can without assistance mot c the affected part It is usually 
considerably less than the amount of passive motion the limitation 
being due to a similar cause aggra^ated by a greater degree of spasm or 
weakness or paraljsis of the associated muscle groups 

In certain cases it may be advisable to record accurate observations 
of the range of activ e mobibty this is usually done bj employing aii 
apparatus such as an arthrometer It is often instructive to compare 
the readings on subsequent occasions as m this iv ay an index of improv e 
mentisproMcled Theinstrumentisasimpleone consisting essentnllj 
of tuo metal strips joined by a hinge Opposite the joint there is a 
protractor graduated m degrees The joint is controlled by a thumb 
screw, so that after the angle or arc of movement has been estimated 
the arthrometer can be fixed until the reading is made Other methods 
may beemployed but it is importantalwaystoadojitthe'^ame technique 
to eliminate possible sources of error 

In making the record the degree of passive and active movement at 
any joint may be conveniently denoted by symbols e g Is 4 may be 
us^ to represent tJu? normal N 3 for 75 />er cent of normal N 2 for 
50 per cent of normal and so on 

(e) Mensuration Careful comparison of the measurciuents of the 
affected part with those of the opposite healthy skIo w dl often demon 
strate atrophy or hy^pertrophy 

Tlie length of the limbs is measured in order to assess any inequality 
that may be present In the the measurement is taken from tl»e 
antenor superior spme to the level of the knee joint or to the medial 
malleolus Certain lines may be drawn m the neighbourhood of the Inp 
joint which are of value m discovering the site of any shortening in that 
region 

Nelaton s line extends from tiie anterior superior spine to the 
tuberosity of the isclmim Normally it passes tlirough the tip of the 
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greater Iroclnnter but in pathological conditions of the liead or neck of 
the femur the trochanter is displaced upwards and lies aho\e ^clatons 
line 

Br} ant s triangle is formed bj the perpendicular dropped from the 
anterior superior spme when the patient is i>ing on his back The base 
IS the line extendmg from tlie tip of the trochanter to thts perpendicular 
while the hjpothenuse is represented by the hne joining the trochanter 
and the anterior superior spme Here again in pathological conditions 
of the femoral necl or head the base of the triangle is shortened whereas 
m fractures of the shaft or shortening situated in parts otlier than m the 
base and neck the normal relations are mamtamed 

Schoennker s line is a aluable m that its demonstration requires no 
movement of the patient It is drawn from the tip of the great tro 
chanter through the anterior superior spme and prolonged towards the 
mid Ime MTiere the trochanter is displaced upwards the contmuation 
of the line meets the middle hne of the body below the umbilicus 
whereas in the normal case the mid line is reached above the umbilicus. 

(f) Auscultation This may be of value particularly m the neigh 
boiirhood of joints for locating crepitation snaps and friction mbs 
As a rule howev er these can be detected without the aid of the stetho- 
scope 

(g) Neurological Examination Routine neurological examma 
tion 13 unnecessar) but sometimes when lesions of the nervous B}sten 
are suspected in adult patients itma) be of value to test the reflexes and 
the cutaneous sensation If necessary a sj stematic neurological 
investigation can. then be earned out mcludmg the vnthdrawal and 
the examination of the cerebro spinal fluid Lesions of the peripheral 
nerv es form an important class of orthopa?dic error examination m 
such cases must follow a systematic plan consideration of which is 
discussed later 

(h) Aspiration In cases of joint effusion and m c) stic swellings 
m other areas aspiration and examination of the jomt or cyst contents 
ma} yield valuable infonnation A 10 c c syringe should be used with 
a fairly long needle of wide gauge The needle is inserted through the 
skin some way from the swelhng in order that the skm puncture 1 e 
situated as far as possible from the broach in the cyst or jomt capsule , 
m this way risk of subsequent infection is diminished 

The contents should be submitted to microscopic and chemical 
examination and an attempt made to culture any organism present V 
Wassermann test is carried out when necessary 

In some cases — particularly m tuberculosis — it may be ndvr&ablc or 
ev en essential for diagnostic purposes to moculate a guinea pig w ith the 
aspirated material 

(i) Radiological Examination Examination by X rays is neccs 
sary to complete the diagnosis m the majority of orthopanlic conditions 
Vi hen the affection is unilateral it is usually advantageous to secure at 
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the same time a radiograph of the normal side as by this means the 
slightest and earliest evidences of disease may be recognized Care must 
be taken howe\ er to ensure that the two sides are m a strictly similar 
position at the time of exposure In parts such as the pelvis hip joint 
shoulder and skull a stereoscopic view is invaluable 

In a proportion of cases the ndiogrim will be negative Even after 
definite bone inflammation a considerable time — even up to six weeks — 
may elapse before reliable X ra\ evidence of change appears In the 
case of bone diseases therefore it is often necessary to make repeated 
exposures of the affected part before a conclusion can be reached regard 
ing the presence or absence of a real pathological process 

The X raj film may not only establish the diagnosis it may assist 
the surgeon to formulate a prc^osis while examination 'at repeated 
intei^als especially m tiiherrwloua bone or joint lesions enables him to 
assess the progress It seems unnecessary to point out that the quality 
of the film must be high if important decisions are to be made on its 
evidence A radiogram of bones to be of my value must show up 
clearly the internal architecture 

The pathological changes revealed bj radiograms of bone are of three 
types 

(a) Atrophy or wasting ofthe osseous structure demonstrated b} a 
decrease in density and loss of trabeculation It is due to loss of hme 
salts and may be local or general 

(b) Hypertrophy or mcreaseil densitj of bone structure T) is also 
inaj be widespread throughout the lionc or localized to a small area 

(c) True destruction of bone The area destroyed may be an entu-e 
segment of bone or a localized superficial erosion and occasionally a 
small area of destruction is found in the interior of the bone The 
Various finding haie all a definite significance which will be referred 
to later In many cases too all these conditions co exist within the 
same bone 

The radiographic examination of joints should always mclude two 
V lew s at different angles particularly if the joint is fixed in an abnormal 
position It has been shown by Campbell that when the knee joint 
IS fixed in flexion and the routine mtero posterior view of the joint 
13 impracticable a s itisfactory antenor view may often be secured by 
fixing the film to a cylinder which is placed in the popliteal space when 
the exposure is made 

(]) Pathological Examination The last mctliol which niiy 
ha\ e to be resorted to is biopsv m w Inch a portion of tissue is removed 
for microscopic and pathological exonuiiation This method is particu 
larly applicable to cases of tumours both of bone and other tissues and 
joint infections of doubtful origin II hen tuberculosis is suspected the 
tissue remov ed may be emulsified and injected into a guinea pig Such 
injections are usually made into the peritoneal cavity of the animal and 
SIX weeks later the lymphatic glands are examined for the bacillus of 
tuberculosis or for evidence of its presence 
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Plaster-of-Paris Technique 

An orthopa?dic surgeon must knoir hon to appJf a plaster case , 
tins knowledge is as essentnl for an ortliopsecbst as is a knowledge of 
asepsis for any general surgeon Calot has said \er^ truly that jou 
can judge of the skill of the orthopxdic surgeon by the apparatus he 
uses “ Show me jour plaster apparatus and I will tell jou what kind 
of orthopaxlist you are ” 

Plaster of Pans is more freqncntlv used than an) other material 
for retentive apparatus m orthopoKlics and b) its use the different 
parts of the body may be secuml m an) position desired Its popu 
larjty is based on two considerations firstly, it is necessary to mam 
tain a limb m the desired position only for the few minutes required 
for setting, and then the position is secured permanently , secondly, 
because of its adaptabditj it gi\ es results superior to those of all the 
splints of metal or of wood that have ever been e\oKed 

The equipment necessarj for the apphcation of plaster is as 
follows 

(i) Crii>nIiHe a gauze stiffenwl with starch not size A special 
crinoline or book muslin ts used which has a mesh of 32 threads to 
the inch each wa} It is cut in the desired widths— 4, 6, and 8 niches 
being the most useful 

(») Plaster of Parts or calcium sulphate — a white powder made 
from gvpsuni and known as superfine plaster The stone is crushed 
and pulaenzed, after nhicli it is suhjecteil to intense heat so that the 
water of crystallization is dnven off RTien mited with water it 
undergoes a re crystallizing proce^ which is commonly called " netting ” 
(til) Stochnet or underwear material bought m aarious widths 
(n) ]]ool bandages 

(i) 11 /ii/e/c?t, preferably of the piano makers’ tyqie Saddlers felt, 
though much cheaper is coarser and not so comfortable for the patient 
The thickness of the felt aanes to about three quarters of an inch 
It can easily be spht into thinner pieces 

The felt wool bandages and stockmet are stenhzed m the autoclave 
to elmnnate risk of tetanus spores infecting a plaster sore 

(w) White adhestie felt a quarter of an inch thick backed with 
zme oxide 

(ill) A^MiHtniHin strips These should be about 2 feet long rough 
ened perforated and flexible 

(vtti) Cramer Hire, 3| inches by 24 inche'?. 

(tz) Some uood lathes one mch square, of various lengtlis for 
reinforcing plaster and for buttresses 

(i) An orthopadic ot fracture table of the ‘ Shropshire Horse ’* t\q'c 
(zi) An Abbott frame 

(zii) An upnght suspension frame with spare apparatus attached 
The instruments required are Stifle’s plaster cutters of a anous sizes 
a saw, a hacksaw a plaster opener of the glove stretcher type, plaster 
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of plaster It is left at the bottom till all bubblinj' has teased When 
lifted clear of the water the bandage is squeezed and twisted, witli 
a hand at each end to prevent escape of plaster This smiply dnves 
out excess of water and the bandage is still very w et This is done by an 
assistant, who then finds the end of the bandage and unfolds it for a 
distance of 2 to 3 inches, thereafter handing it to the surgeon 
Once the bandage la applied to a part it neither stretches nor con- 
tracts but IS rigid, but before it is dry it is phable Between these 
two states the lunb is mamtamed carefully in the required po«ition. 
The shghtest movement durmg the settmg is apt to form ridges msule 
and interfere seriously with the later comfort of the patient Should 
it be found necessary, therefore, to alter the position of the patient 
durmg the settmg the plaster has to be removed and a new oue apphed. 

Two methods are desenbed for tJie application of the roller plaster 
bandage to ensure that it hes evenly and also to penmt change of 
direction — the “ loop ” by which a one to two inch loop of bandage 
IS thrown back and the tun of the bandage re directed, and the “ draw ” 
where one edge of the bandage is drawn back a little with the free 
hand while the run is directed These methods, of course, are of most 
importance m the mner layers to prevent ndges or unevenness Where 
a prominence like the anterior superior spine is being clothed, a loop 
IS apphed as each turn covers the spme and at the same time the plaster 
IS well rubbed in aud moulded to exaggerate if anythmg the hollows 
round the bone Pressure on the bone is usually thus prevented 
After the primary tbm tube of plaster is on and fitting like a glove 
the outer structure is put on with the sole purpose of addmg strength 
where it is needed JIany parts may be left unstrengthened — c g 
dorsum of the foot, front of the elbow, and the axilla This second 
stage, as it may be called, may be done by bandage or added to by 
plaques or slabs of plaster of Pans 

Plaster Slabs The usual slab is made from a Cellona bandage by 
holdmg the end m the left hand and allowmg the bandage, supported 
by the right hand, to unroll downwards by its own weight until twice 
the requisite length is got This length, is then folded up on itself 
and the left hand holding the end now has added to it a fold of bandage, 
usually about 5 feet from the end, so producing a length of 2^ feet, 
the size of slab ordinanly m use WTiere home made bandages are 
used the slab is made on a smooth board or bottom of a sink, from the 
bandage already soaked Small slabs are used for the forearm and 
hand as m a Colles’s fracture, while larger sizes are used for reinforcing 
weak spots in big cases, as in the “ grom ” of a hip spica, and is tlieii 
often gathered into a round rope to form a buttress A similar strength 
enmg effect is got by the locorporatiou of alummium or other metal 
strips m the plaster over the weak parts These stnps should be thm, 
fairly wide and made of rough metal with perforations so that they do 
not come adnft in the plaster When slabs are used on a flat surface 
they are more easily apphed by two workers each takmg an eud and 
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pullmg so as to flatten out creases, and thereafter applying flat to the 
desired area 

PoUsJiwg Before tlie plaster is dry a nice even polish sliould be 
applied A lajer of aell soaked bandage is evenly applied all round 
in an even direction and, where tjiere is apparently not a surplus of 
jilaster in the bandage, some plaster cream is put on with a wet liand 
The polish is put on bimply with the freshly w et hand which is frequently 
dipped alternately in water and plaster cream 

Occasionally, m a body cose, a piece of bandage material called a 
“ scratcher ” is inserted It projects from both ends of the case apd is 
inserted mider the protective stockinet By using a see saw pull 
through motiou the sUn can be kept clean or scratched as the case may 
be The “ scratcher ” can be changed by tying a new one to one end of 
the old one and puIUng it through 

After the plaster bandages have been applied and partially set, the 
edges are trimmed m order to prevent any chafing of the skm and any 
undue pressure on parts by flexion of jomts, such as the lower part 
of the front of a plaster jacket on whicli the groins may impinge in 
sitting Frequently a portion of a plaster jacket about the size of a 
dinner plate la removed from the epigastnc region, the object of which 
13 to facilitate respiration and permit of abdommal expansion After 
tnmmmg, the case is finished by the application of plaster cream, 
made by mixing plaster powder with lukewarm water until a creamy 
consistence is obtained This is rubbed in all over the plaster and, when 
partially dry, is polished with a little water 

Drying Tliough the plaster case is dry and set in a few minutes 
it goes on exudmg water for more than 24 hours During this period 
the plaster sliould be covered with a cage, preferably a radiant heat 
cage If It is covered with bedclothes the plaster will be softened and 
spoiled 

In children, when there is a likelihood of the case being soiled, it is 
helpful to paint the case with either shellac or varmsh 

Tlie toes or the fingers should always be left exposed, m order to judge 
of the circulation in the hmb An exception may bo made, however, m 
the case of the fifth toe w Inch is liable to pressure if the plaster is trimmed 
to its base 

The edges of the case may be protected agamst soiling by means of 
oil silk, oil cloth, or gutta percha A permanent bmdmg on the edges 
of the cast may be made with an Ajax shoe stapler 

A good plaster case should bo as light in weight as possible , the 
inside should be smooth, and it should fit snugly without coustnction 
so that there is no fnction on the skin The toes and fingers should 
be visible Wlierc there is any question of circulatory interference 
as evidenced by swelling, or discoloration, the case should be split, 
and the edges of tlie spht spread The nurse sliould observ e the skm 
temperature of the fingers and toes frequently, to ensure that they 
arc not getting cold from couipression or coustnction 
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Inst-ead of using an epigastric window to secure room for exp msion 
a dinner pad of felt may be applied temporarily and removed alien 
the plaster lias set 

In carrymg a patient to whom plaster has recently been applied care 
must be taken to hold the limbs m such a niamier as to obviate move 
raent especially such as tends to call mto play the articulations fiicd by 
the apparatus If the plastered leg of a lup plaster is lifted off the table 
it a ill be seen how the edge of the spica presses into the ribs since the leg 
IS forced out of alignment with the cheat 

The Nursing of Patients in Plaster of Pans On return to bed 
a cage preferably a radiant heat one is put over the case to (quicken 
the complete dehydration of the plaster for though the settmg onlj 
takes 8 minutes or so the drying requires the best part of two dajs 
aud during that time movement must be prevented as the pLister is 
hable to break so long as the least moisture remains The nurse is 
warned that the case must never be lifted bj the leg since it ma) easily 
be broken at the groin One of the most important points m nursing, 
the case lies m the careful arrangement of pillovi s to support the plaster 
If the shoulder and head rest on pillows the upper anterior edge of the 
case cuts mto the chest The obvious cure is to remove the bead 
pillows and so straighten out the thoracic spine The heel if restuig 
on a pillow presses up and gives the patient lieel pressure and so as 
a rule a few pillows imder the limb with nothing under the heel is all 
that IS reqmred 

IVhere it is necessary to strengthen a crack the debns of the plaster 
bordermg on the crack is remoxed The surface is then roughened with 
a knife moistened aud smeared with thm plaster cream Squares of 
crmolme impregnated with plaster are then quickly applied before the 
cream has had time to set Care should be taken to avoid too much 
reinforcement as this may preclude incorporation with the oil plaster 

The Creamed Fabric Method Trueta used this method esten 
Bively m the Spam&h A^ar probably because of shortage of materials 
though the method has certain advantages Trueta used thick soft 
flannelette but m place of tins now unobtainable stau lard jiloster 
mu«ilm m large pieces is used It is marked with its proper outline 
and then cut out rather bigger tbau wanted as it shrinks about 10 per 
cent For a wnst about six and for a leg eigJit layers of muslin are 
suggested A plaster cream is made of for the leg 2 pints of water 
and 4 lbs of powder In even cream is made and the fabnc passe 1 
slowly through it until fully soaked Before the plaster sets it is 
moulded to the surface ami a thin layer of cream is spread ev enJy o\ er 
it Some turns of bandage are appUed to keep it m place 

Cellona IS now made in large sheets so that the above method can 
be carried out more easilj more accurateij and with much Icbs trouble 
The sheets of plaster arc accmnpanied b^ sha2>cs tint all ] irts 
of the body may be easily clothed m plaster wath a higli degree of 
accuracy and wath a good comfortable fit 
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Skm-Tight Plasters On the whole skin fitting or unpadded 
pi Viters are tlic most s'lhsf'ictory and effective with perlnps the 
addition of padding at selected points The Ultimate and accurate 
fitting supports and luiinohilises all parts to a higher degree than does 
a padded case All bony prominences such as the sacrum ihac spines 
and internal epiconljles of the humerus are carefully padded with 
felt Skm tight plasters certainly require greater care m apphcation and 
must he watched for some time afterwards m case cedema supervenes 
and produces circulatory obstruction It is doubtful whetlier such 
a plaster is wise after an oiieration on the part since the inevitable 
cedema may make the plaster case very tight A wise precaution is 
to split the plaster m its whole length after its application and bind 
on witli a wet cotton bandage Should much oedema be produced the 
cotton bandage is cut and the plaster gives enough to relieve any 
circulatory obstruction that may be present 

Bridged Plasters It is often necessary to Iea\e areas of a limb 
uncovered and free from plaster so that wounds may be dressed and 
yet have the limb adequately iminobihsed In such cases proximal 
and distal plaster sections may be connected by bridges or ropes of 
plaster either alone or reinforced with aluminium or other metal msicle 
tlie plaster ^Miere tlie uncovered areas are smaller it is enough to 
cover with a thin layer of plaster mark out a window ou it, and then 
reinforce the edges of the future window with buttresses of plaster 
before cutting out the window The windows are cuf out with a sharp 
scalpel or plaster kmfe right down to the dressing underneath for m 
a window area the skin is always protected 
Special Plasters 

(i) Secitonal Method oj Application A valuable method of appl^ mg 
a plaster case where a limb or other part has to be held m position 
during its apphcation is the sectional method It may be used after 
bone grafts to the humerus after reduction of a compression fracture 
of the spine or m leg fractures particularly when changing tlie first 
plaster hen the part to be encased is suit ibly dressed ami padded 
the whole of the front and lateral asjiects are plastered usually by slabs 
but it may be b) roller bandages taken across the bodj or limb reversed 
and back to the same side The case extends far enough round the 
lateral aspect to get a gnp of the part so that when the plaster is dry 
the jxitient may be turned round on to his face and jet the part bo 
kept adequatelj immobilized The back is then careful!) padded and 
the edges of the plaster trimmed and the gap between the plaster cd^,e3 
filled in watb further slabs W hen the two thirds front an 1 the one 
third back pieces are firmlj joined a few turns of a roller plaster bandage 
are apphed This is not abwlutelj necessary, and m any case is usuall) 
delv)ed till the plaster is drj and the patient out of aiij anaathetu. 
that may have been used It is obvious that this is a useful method 
where the condition of the patient or Ins position will not i>erniit of 
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the ei&> Ajjpljwtion of round and roiiml hmdjges. mej iU«> nlicre 
a plaster table is not .uailtble There la no doubt that a imieh better 
fitting of the plaster is ensured hj this method 

(2) ^Irai abiluchoii plasltri, are put U]) with the shoiihkr m the 
position of optimum function (see p 371) It is questionable whether 
tlie plaster should extend down to the ihac crests It is often more 
comfortable and equally efficient if it stops short an inch or tw o above 
the crest The brachio thoracic angle may be reinforced with a metal 
strut in the plaster or a buttress from the elbow region to the bodj 
plaster The hand should he maintained m the dorsi flexed position 
by a short extension of the phster into the palm, stopping short of the 
metacarpal heads and so allowing free mo\emeiit at the metacarpo- 
phalangeal joints Tins plaster may be convemeutly apphed by the 
sectional method On turmng, the arm piece hangs on the edge of 
the table 

(J) Hip Spica This plaster is usually applied on a fracture table 
— Hawley or Shropshire Horse Care must be taken to protect the 
bony prominences — sacrum, ibac spines and lower nbs When com 
plete on the table the patient in his case is turned on his face on to 
a trolley, the back carefully exammed, and an area cut out over the 
anal region to ensure clean nursmg The felt covering round the lower 
ribs and the sacral area is folded back over the outside of the phster 
case and held m position w*ith a further plaster bandage or slab This 
ensures a smooth feltco\ered edge to the case 

{4) Loner Limb The fitment of the plaster to the foot is most 
important The ankle is held out at a right angle and a felt shoe id 
fitted to protect the heel and malleoli The plaster is carried bejond 
the ends of the toes to protect them from the weight of the bedclothes, 
and so act as a bed cage The plaster sole should be moulded so tliat 
there is no imdue upward pressure on the first and fifth metatarsaK, 
lending to undo the normal antenor arch, or at any rate, the normal 
downward concavitj of this region The toes should not be prevented 
from flexion by too much “ cock up ” of the terminal part of the pi ister 
smee this tends to produce an atrophy of the small muscles of the 
forefoot 

The Difficulties of Plaster Treatment. The chief souncs of 
trouble are — 

(a) Constriction from too tight ipphcitioii of the ca->e 

(h) Pressure from the edges 

(c) Moisture from the patient’s excretions 

Circulatory Troubles A plaster produces pressure troubles more 
from swelling of the mdwellmg limb than from its own intrinsic con- 
strictive effect Pressure sores are more commonly produced by friction 
than sunple pressure The most senous danger of comjircssion of the 
hmb IS the effect on the circulation Complete abolition of this, of 
course, produces gangrene Incomplete compression may cause ischafiiic 
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contracturo or disturb the sympathetic control It is therefore of \jtal 
importance that undue compression should never occur and if it does 
be immediatelj relieved Whenever a plaster is applied after an 
operation the case should be split vertically from end to end and tlien 
bandaged with i wet cotton bandage The Imib m every cise should 
be elevated as this obviates undue cedema A careful watch is kept 
on the limb during the first day or two and any signs of constriction 
noted in sw elhng of tlie toes inability to move them loss of circulation 
as noted in the peripheral vessels loss of sensation or heat and/or 
undue pam Unless the digits are rosy warm and sensitive and can 
be moved voluntarily the patient cannot be left alone with safety 
The compression should be relieved by easing the plaster — either cutting 
the cotton bandage and easing the plaster or splitting the plaster end 
to end if this has not already been done Where circular dressings or 
bindages have been applied underneath the plaster it h of course 
essential to divide these also down to the skin as they arc ejually 
potential factors m producing compression 

Plaster bores Some may be due to pressure as described above 
hut they are more often due to friction in a loose plaster case Where 
the plaster is a big one and the condition permits it is a good thing 
to turn the patient for an hour or so night and morning on to his face 
Besides relieving him of pressure on his back it allows the latter to be 
cleaned and treated witii boracic powder and spirit It is also of 
benefit m helpiug urinary drainage from the kidney pelves where 
otherwise the untie tends to stagnate and become infected and it m vy 
be produce calculi 

Sores often give Uttle warning and that for a brief period at the 
begmnuig since they so easily pass into the stage of skm necrosis when 
the sensitive nerve endings are deadened The eorl}^ signs are local 
pain and general re&tlessness and these should be looked for noted 
and reported to the surgeon by tlie nurse in cliarge When the necrosis 
deepens to the underlying tissues pam comes on again and by this time 
the characteristic musty odour of pus may be detected Such symptoms 
and signs necessitate further and closer investigation removal of the 
plaster and Us re application 

Frequently the patient maj complain of pressure of the edges of the 
c ist heu pam is complaint of lu cither the great or the small toes 
a longitudinal cut should be made on the dorsal and plantar aspects 
of the plaster over the affected toe 2 to 3 centimetres m length and 
the section of plaster thereafter evsed outwards so giving the toe 
more room It is unwise to split the plaster transversely since this 
merely jiroducos an area of prc&sure a little higher up 

in t^gin^ of oiltd silk or rubber m ickintosh protects against soiling 
The bed pan should be carefully a lyusted so that the lltsh of the buttocks 
will press OH the eilge of tic pm If the wlgc of the case rests on the 
pan moisture will follow the buttocks up under the cast 

Pressure from the edgts of arise IS oft n caused or men iseil In the 
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patient s position When the front of a lap spica presses on the epi ^as 
tnum or costal margin, the insertion of a pillow under the lumbar cimc 
frequently gives the patient great comfort Complaint of pressure on 
the lieel is treated immediately by remo\ al of a section of plaster o\ tr 
the affected area The plaster frequently becomes twisted and pun 
is referred from above Where pressure is to be relieved sphttmg the 
case IS always preferable to making a window When a hole is cut 
in a case the tissues may bulge through the opemng and produce 
pressure or defomiity’ 

It IS a good practice to smell the case occasionally with a view to the 
detection of any odour , a musty smell frequently indicates pus or 
necrosis 

The Removal of a Plaster Case. Slany instruments have been 
devised for the removal of plaster cases, but the best, m the author’s 
opinion is the Stille plaster scissors with a straight cuttmg blade 
Occasionally there is a sharp angulation at tlie front of the bhde, 
which makes it difficult to run it under the plaster, and which is, 
moreover, unnecessary This should be removed 

ks a rule, it is wiser to make two lateral incisions, m order that a 
posterior shell may be left m which the affected part can rest until a 
satisfactory examination has been made and, if nece&sary, X*ray photo- 
graphs taken 

The Toilet of the Skm after Removal. The skin is washed 
with warm water and soap, after which it is moistened with Eau do 
Cologne or ether If desquamation is troublesome, vaseline may bo 
rubbed m gently for a few minutes This has the effect of softening tho 
scales and the skm can then be washed with cotton wool moistened wnth 
a httlc etlier If there are signs of imtation of the skm— eczema or 
vesicles — applications of oxide of zme or talc may be made for a few day s 

The Making of a Plaster Mould or Cast. For the manufacture 
of certain braces, foot supports, and other apparatus, it is necessary to 
have a plaster-of Pans model of the affected part A covering of 
stockinet is appbed, and fillets of metal laid over it along the hues of 
proposed section A thin plaster case is then applied and inunediatcly 
bivalved Before actually removing the two halves a senes of trans 
verse pencil markings should he made at intervals across the lines of 
section to facilitate accurate co iptation later When thoroughly set, 
the plaster segments are removed, bandaged together, and allowed to 
dry The model is now sent to a bracemaker, who fills the shell with 
plaster of Pans after Immg the inner side with talcum powder, or a thin 
coating of soap Sufficient plaster of Pans cream to fill the cavity is 
then poured mto it During the setting a strip or bar of metal may be 
placed longitudmally , so that when the cast sets this bar will be m pheo 
Several inches of the metal project at either end so that the model can bo 
handled easily After removal of the case the mould is put m the oven 
until thoroughly dry The bracemaker lias now a positive impression of 
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the deformed part If tlje brace that w to be made from the mould is to 
be corrective in function, then the mould may be corrected by filling up 
concavities with plaster of Pans cream suitably coloured with mercuro 
chrome or some dye Abnormal convetities or bulges may be shaved off 
by means of a large knife, until the mould is corrected to the desired 



CHAPTER 11 

C0^"GENH\4L DEFOHHITIES 

Congenital deformities arise m uteio, and their mode of ongui is 
largely conjectural They are, on the nhole, infrequent, and mai^ are 
of only academic interest 

Hall divided congemtal deformities into two classes — pnnnr), or 
idiopathic, and aecoudarj 

The primary thJor»nliet result from some inlierent defect of the 
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fertilized ovum which spontaneously indueuces the developnieiiC of the 
embr^ o These errors may anse from an inherent pecuhanty, weakness, 

or disorgamzation of the germ cells as is pro' eii by their tnnsmissiyu 
through several generations The belief that luatemil mipressions can 
bring about these developmental anomalies has no scientific justification 
In the secondary congemtal deformities it is as&umtil tliat the fwtus is 
at first uormall} formed but that later dtfotimtj is produced bj tlie 
action of some extraneous cause — trauma to the prtgnant mother, mtra 
utenne pressure arrest or retardation of ti^ue-developmeut as a result 
of nutritional disturbances m the growing embrjo Mi<l(lletnn Ins 
IS 
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htcl} <lra«n ■xttentioii to the importance of musculir d?riiif,«-iijent 
ni the mechanism of conginitil deformity the errors of the bones 
being m tilt nature of structur d adaptations to the primary error of tht^ 
muscle During the growth of the hmb bud befor the bony skeleton 
IS evolv ed a bar of condensed nicsenchvint btcomcs apparent at tlie 
situation where tlie skeleton subsequently 
appears Gradually the mesodeiuial cclb 
composing it are different! ited mto 
cartilage ami later mto bone Vt tlie 
same tune surroundmg ineseuchymal 
cells htcomt differentiated to form imisclt 
cells the cells becoming oval ind ic 
qiiinng longitudinal strntions. this 
they arc known as myoblasts 
The transition from tlie myoblastic stage 
to the stage of fully developed muscle cell 
occurs at about the tlurd month of intra 
utenne life and thereafter the history 
of the muscle is one of progressive 
elongation by which it keeps pace with 
the growth of the related skeletal tissues 

^llddIctou believes tliat the pathology 
of the muscular dcruigemeut may be of 
three types 

1 There may be an irrcst of develop 
ment it the myoblastic sta^e 

2 The muscles may develop normally 
but fail to elongate 

3 The muscles fully formed may be 
the site of mtra utenne degeneration 
with progressiae conversion mto scar 
tissue (filyodystropliia fcetolis) 

It IS doubtful if syphilis is an im 
portant factor in producing congenital 
anomalies The \\ assermann test is jiosi 
tive in about the same percentage of 
ihildren with congenital deformities is 
111 tho'.o witliout and syphilitic stigmata 
irc not obscrvctl more freqiientlj 

Murphy has recently published a careful statistic il ainlyhis of dnti 
throwing light upon the aetiology of cougemtal lualforaiations Ilia 
ejCneral conclusion is as follows The observations which have been 
made dunng the couTbe of the present luveatigition lead to the general 
conclusion that gross primary congenital malformations aruse solely 
from influences which affect the germ cells pnor to fertilization No 
eiidence is available to indicate that they result from factors wlmh 
operate for the fir&t time after fcrtiltz ition has tiken phee 









t he reiimna ot t)ie li^nigntum te rca. auti .the. Hnyer^i.m gUtud, and is 
covered on er by the aiitenor pottiou of the capsule which is u&ually to 
some extent adlierent to the floor \l)o\c the acetabulum there is 
de pression on tlic dorsum ihi, l ined with penostctmi. mwJiieli the head of 
t.lie i'emnr resfs^vngetnireiy . -Tfoht of the capsule lutcrNcmng between the 
ilium and the head . ^ 

-(6) The Head of the Fem ur is at first nrirnni. but ht^ it becomes 
small, .a troplnod . and flattened o n ita medial and posterior aspec ts In 
some cases the atrophj is so extreme that there is practically no licad 
present If tlie bead rests on the dorsum ibi it boconics buffer shaped, 
othen'.ise it is conic il It is usually lar tfc m compan^n with th e 
a cctabulm ii 

\Jfi) The Neel of (he Femur There is inarLxl s hortening of the lux-k 
of tiie femur, which increases the shortenin g of the hmb. fhe neck is 
also depressed and sometimes ante\ cited, so that tlie normal ante> crsion 




Fjo 4 — Congenital Dblocation of the Hip 
This JS ray «how» a polentlaJ dJJoraJJoD cflleJefUi p Tl f nurJeu# for Ihe lifsd rf tie fe our U 
in an abnorm^y lateral position oa the left Hd« awl the acetaiuler t m U much more nearly letoui 
than on the ncht Thl* ih Id baa no* aalked but the li p »W l-econ e ilefln tely dulocated If 
bearlns U attempted. 


f^T-'crwlg a mi tlie normal lainbo lordosis increisc J Tlit. 

whole mnomm'ite bone is small and atrophied and lies more \erticaliv 
than normal so that the di ao crests nre ip pr nvini . tfa . d . imfl . tl i C - l . 'rCh L'i 

iTinrf^ ttnrloli. itPjiatfltptL 

In unilateral dislocation the corresponding pelvic bone is impcrfectlv 
developed and the whole pelvis has a lateral inclination, while the shape 
pf the mlet is obhqueJf ovoid 
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2 . Changes in the Soft Parts. . 

(a) The Cnpiulc Though not evident, the capsule is said to 

assume an I iour-gUvs shape , one cavity coiitammg the head, the other 
covering tlie acetabulum, the coustriction between them being produced 
by the ilio psoas tendon w hich crosses the capsule at this lev el Through 
this narrow isthmus, the hgamentum teres passes The lower part of the 
capsule IS stretched across the entrance to the acetabulum, and, m some 
cases, IS adherent to its contents It will thus be seen that the capsule 
becomes a suspensory ligament for the pelvis, and, indeed, supports most 
of the weight of the body I t accordingly undergoes liypertro phy, 
ions The Iicamentum teres 


13 usually attcninted. and -nnv be altogether absent 



the adductors, the h amstrings^ gracilia, sar tprius . 

The Pelvitrochanteric Group Tins consists of the oh» 
turators, qu adratua femon s, and the pvoas. tendon These become 
functionally incompetent 7 inco they are strctolied and elongate d The 
psoas tendon, in addition, is displaced outwards, winds round the cap 
Bule, and acta as a suspensory ligament which supports the body»w eight 
Through its lateral displacement, an opening may be left beneatli 
Poupart’s hgameut, through which a crural hernia may occur This 
constitutes a Narath’a henua 

did) The Gluteai Gro up These show little organic change, but 
since they are without their fulcrum t heir power is cr uiRid^rahly 
dmiJiishcdr^hilc the displacement of the head leads to an alteration m 
tneir axis of movement 

CciMCAL Features 

Congenital dislocatiou of the h»p has a definite sc\ and geognpliical ^ 
diatEihutinn Thus it is more common m juris — it is said beevuse iti th e ^ 
female the pelvic side wall is nomnllv more perpcndicurar. with the 
re3idtthTtAljejil3cbllitT£SAlh^^SJiata»Ai:iUc.thiEJicaisojiLitk£dli:jiajn 


t he male Furthe r, the acetabulum has a more lateral mclination . aodjsL. 
u nrmallv innrf« _RhjTTlnd The incidence IS high 111 some countries, 
especially those of Southern Europe — ^notably Italy 

Clmicall) , the condition is nut usually obsen cd till the chtl^egins to 
walk, when the observant mothtr usually notices a slightjuiip It 
sliould, however, he the duty of the accoucheur, the nurse, or midwife, 
to ctimnie all children, particularly wheu the hibour has been difficult, 
for abnormahtj at the hip joint Tlie condition might then be suspected 
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from the ii nxUd iiroKkiimr? of the perineum , or the iwelhiy m the 
glutcnl region due to dispbctuient of th^icad of the fbmuT 

As the child continues to walk, the becomes more abnormal 
The hinp la pecuharly unstable, the trocj mter ascendm g whenever the 
body weight is transimtted through the leg of the affected side 
In tlie e arly stages there is n either mm nor tpndpmpgq l ^t pisane 
a nd active movements of abduc 
t ion and htenl rotation are 
Imnted 

The Gait In a bilatcnl 
dislocation the gait has been de- 
scribed as a “d uck. hLe waddle ” 
or a ‘‘ sailor's gait,” and consists 
of an mclmation to the side ou 
which the weight is borne 

la a unilateral casCf the rhil tl j 
l urches towThls the affected sidef ^ 
The gait is the result of the in 
cfficienc) of the gluteal muscles , 
the ^onening of the neck , ot tie 
femur, and the dis placement oL 
t he head, combined v nth the 
lordosis and the abnormal lateral 

The Lordosis This is parti 
cularly noticeable in bilaten? 
cjise->. but IS present m lesser 
degree m unilateral ca&es and is 
accoinpamed by a correspondiiig 
protni'uon of the abdomen 
The Deformity (o) Urn- 
lateral Cases There is m arke d 
liQ 5 Fra 0 s hortening of the leg, irliich, on 

Fij 5— CongenjuiUiJacationofUieHjps. measurement, IS found to be m 
Doul>I» diolofsl on In child of 10 The IwdoMi U 
nell lihOMii. 

Fig 6 — CongemtalDislocationofBotl>Hips 
riie tfochsi ter U proonnent and tltere la * •’ril 
niarked lumbar lordosis. iipnim pmTmnp nf-, 

(6) Bilateral Casei, The legs 
appear too short for the body the p enucal ^ce is broaden ed, the 
t rocliTiitCTs are unduly prom inent, and the b mtocksmroad and flat 

ExAiirvATiov OF THt Patjeyt 

The waddling, lurchmg gait is at once noted Ou inspection after 
stnppmg the alteration m the figure is apparent In the unilateral 
case there is a marked prominence of the great trochanter, increase of 
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the lumbar lordosis, lack of develop 
^ ment of the limb on Abe affected 
sidet a nd asymmetry of the pTooy e 
between the Itbii and the thigh 
In the bilateral case, all these signs 
are present a ith the exception 
of the asjmmetncal labio femoral 
groove and m addition there is 
an obvious broadening of the 
permeuiu 

Palpation. On palpating the 
groins. It ^vl^l be noticed that on 
the affected side the pulsation of 
the femoral vessels is difficult to 
^feel_( vascular sigu ”) This is 
due to the displacehient of the 
femoral head v luch uonnally sup 
ports the femoral artery Pos 
tenorly, the head can be felt m its 
abnormal situation In some cases 
a Narath’s herma may be evident 



1 10 8 — ^Trendelenburg 8 S»pi 
{“) (&) 

Cun$pij)ta) Jefl ];9p (a) on llfllojf loucnl 

Ue. LultDClc on tta&l J« dtoi>9 (fr) un ItOlne 
lee< butUxte rises sllg) Uf 



J-JO 7 —Congenital Dislocation of 
both Hips 

There In Q uLe<l broitiletnng of the pnrli euiu 


cases, a di stinct telesconing can 
be elicited Ashen the femur is 
moved up and down m its long 
avis, as this produces upA\ard 
and dounnardmovcmenfcof the 
head on the dorsum ilu 

^fcasu^ements In urn- 
lateral ca^cs, the affected leg ivill 
be found to be from 1 to 
mehes shorter tlnn the othe r) 
andeAen ui bd itcral dislocations 
there IS usinll> some difference 
m length The .ictuil ilibcrtp 
ancy \ iras with the amount of 
telescoping of the ftmur that 




Fig 9 — BdatcraJ Congenital Dislocation of Hip Joint 


i]f^w limps for the t-Ititeiis medms it» relttnely inefhucjit m i ^liL 
pelvis c%iuiot therefore be raised or even be Lept iiorizontal Tlic 
aliiouht oi drop liepeuiis on the decree ol displaceiueiit and wntiuuia 
until the femur and the sidewall of the pelvis of the side on winch she is 
standing are brought mto contact Stability is then attaineil fp 
hila ter.n.1 nses, the phctioincnon is present on both side s 
'The T rendelenburg te st is not pathognomomo of congenital disloui / 
tioji of the hip but occurs whenever the ac^u of the gluteus ineijins 
mterfered with — as for example m mftntdp! pnralvsia. and m r.ox?V \axa'* 
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l u cotigemt il <hslorofmi> t)it nf fl>p >np«?nis is du n to 

t isn fTOtOK 

vP") Itijiiii.— iiorjmll> \LrtjLil — k how nlteretl to a jnorc neirlj 
honzontil direction 

(2) I ts fulcrum — the head of the femur— is now unstable 
The X ray Appearance In taking X rav^liotographs of this 
condition it is ^portant to obtain a s tereoscopic view as well as the 
ordinary an tern pnstenot_n ne It is not difficult to demonstrate m this 
wav, the di slocitton of the head on to the dorsum ihi but certain other 
points should be investigated The outline of the femoral head sliould 


’ll 


hifl 10 —llilitcml C-ong<nil <1 J>i kKiOon of 11 o Hjp Jo nl 

he noted ind it will be seen that the femur is displactd outwards and 
upwards riie epiphjseal shidow ii» usually siiuller thm noniml ami 
di'^placoil outwards in relation to the neck The neck, is fore sliortene il 
and nin be anteitrted Inteaersion is luaestigitoil )>> taking two 
plates one with the pitella pointing straight forwanls, the other with the 
leg m full medial rotation \ny ante\en.ioii is noted the super 
ini{)Ositioii of the head on the trochanter in the first plate while the 
second shows the outline of the head quite distinct from the trochanter 
T lip. a cetabulum appears less excga atnl than and, where its floor 

IS on the same plane os the dorsum ihi it is Jlit shallow and shelves 
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ujivi irch II,,, uiiiiunt of uiraml displacement of tLo femur m rel ition 
to tlic icetabiiluin is of imjiortaucc m the prognosis 

^ DlAGNOsIii 

The histor> of a painless hmp accompanying a child s first attempts 
to uajk m the absence of .a_lnstnry n f mpiry or nntpcp.?pnf 
should suggest a coiigemtal d^ocatiou of the hip There are certain 
feigns that the practitioner or nurse sh^cl look for m infants, particu 
lari} female infants l u tin. unilatenHoaAea there may be as\ iniiietiy 
of ,the groo\o between the hbia and thigb of tji£.5hiteal_creases, and 



111 II — Biigrainmatio Mrlhod of Detemiining Dislocation of the Hin 

of the creases commonl} seen jo the skin and fat of the thiglis of children 
One lup miy have a ‘«lender contour !>«. mnrp prnmnipnti Tli e lcgs_ 
may lie uiipfjii i? m -ind tins is is ell seen « hen the hms and knees 

a re flexe d for thpii the {• nces are not on the same lev el 

In the l iifar^I case tfio pe rineum is broule r than nontnU} and 
probabi} tlie thighs Mill not be in contact 

Thereafter in attempt is inide to confirm the doubts b) a careful 
2)aJpation for those signs winch are easily discovered m the older chiltl 
After a careful climcal and radiographic examination there should 
he httle difficulty in reaching a diagnosis but occasional!} tJiere arc 
early or fehght cases which leave a dight element of doubt In such 
cases Bruce uses a helpful device to dispel the doubt 

A horizontal Ime is drawn on the radiogram through the clear areas 
which represent the triradiate cartilage and a vertical Ime througli the 
edges of tlie acetabular roof 

If the condition is unilateral the vertical hue is drawn on the «oun 1 
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side and on the other a paraliel is inserted at an equal distance from the 
mid luie Normally the capital epiphysis lies below the horizontal hne 
and medial to the vertical ( Fig IL a) In potential dislocation of the 
hip it lies below the horizontal bnt lateral to the vertical (Fig 11 b) 
while m the fully established dislocation it lies above the horizontal and 
lateral to the vertical (Fig II c) 

Difierenhal Diagnosis 

1 Coxa Vara Here the bmp is Irsa severe, the h ^ad Lsnnt palp.-ible 
i n_an abnormal nositio n no r_is there any abnormal mobilit y The 
siiortcnmg la constant and the \_ray appearance is quite characteristic 

2 Pathological Dislocation In these cases there is usinlly a 
I nfitory nf sntTip, previous hip iQint t rouble developing iftcr birt h Tlitre 
is general limitation of hip movements The X ray examination shows 
greater deformity and absorption of the head while tlie acetabulum is 
usually well developed 

3 The Paralytic Dislocation of Poliomjelitis This condition 
suuuiatea congemtal dvsl^tion m its waddiipg.giit and the sho rtness of 
t he Inn b but the hip lomts are normal an^here is usually a h istory of 
febrile illnes s There is obvious muscuj p r p aral) sis Any doubTshould 
be removed by an X ray photograph 

Prognosis 

Although tlic condition is not a fatal one and m some cases m its 
early btages not even a seriously disabling one sym ptoms nirrense during 
tlialdelesceiit 4 isiifl!l and mth increase ofage and weight pamfulspasm 
and rigidity occur and at a still later date artliritjs m the false joint 
Platt reports ou forty hip joints treated by manipulation at various 
ages from 1 year 7 months to II years Fifteen were excellent thirteen 
good teu fair and two poor The poor rpsiiUs w ptr m phiMrfeu.j^vpr. 

Treatment 

f he treatment of congenital hip provides a grave orthopa-dic problem 
and opinion is by no means unammous os to the most eiGcacious solution 
There is a variety of methods to clioose from and the critical problems 
may be said to concern the vexed questions of operahvc and matupula 
tivo reduction and the advisabihty of supplementing such reduction by 
some recoustructi\ e or retentive procedure 

It 13 of supreme importance to commence the treatment of this grave 
error ivith a well established conception of the aim and scope of surgical 
treatment 

The pnmary object is to reduce the dislocation and this should be 
accomplished wlienev er possible before tlic tissues h i\ c ht tn irreparably 
deformed by the strains and stresses of weight beanng Indml treat 
ment should be maugur^d at the earliest possible moment after a 
diagnosis is made for Pum has shown by his results tliat tlic deficient 

ae gtatmhim inn y spfinjnncmie }f (];s^ 
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I oca(-ion IS rctlttcec ? ULtlu- iirst few urpU nr ifkr Ijirtl i Thi; 

pra^iTO brings coiigtuital diblocatioii of the lup into Imc with tin 
trontnient of otlier congenital deformities such is club foot The re<lut 
tion should iKoJ iL-oarnul-outj yth the least possible djm nge_t[f^f 
irainlfiJffllMLUioilca 111 tins connection it in i> be pointed out that 
evcnwhcntlielic ul of the Iiouchas lietn accurately replaced great diffi 
culty may be experienced m restoring joint function The most frequent 
cause of this is certainly the use of undue force, or unduly trauniatizuig 
methods in rephemg tlio heu! Such methods are apt to incoke a series 
of irreparable chuigca in tho groHing epiphjsis or m tlie oppo^mg 
irticuhr surfaces leadmg to fibrous adhesions or even to a condition 
akin to osteochondritis with resulting painful or limited molnhtv 
Tlio (jurstion of supplementary reconstmetn i jjroccdiircs i'> fiiJJv dj* 



tio 1’ (o) Piitiia Matlress ’Splin t (6) PnUi 1 


cussed on a later page butj^is all important that the penod of fixa 
tion in plaster subsequent to rcductio ushould be as short as possib le, 
^ moT ncciir m bonc ■ muscles, and, lomt 

’ whichmay perpetuat ed ev_^ mlit fn. any permanent lomt d ifoMtly, 
m addition to prolonging considerably the ^eady lengthy conv akscence 
The -aim of all siirmcaj endea vour therefore, is— 

■i/To reduce the dislocation 
\ 2 ^ To mamtain the reduction 

^ To conserve as largely as possible, while so domg tlic function ot 
the joint 

Treatment in Early Cases 

There are regions in Italy where congenital dislocation is «o tom 
mon tint even the parents themselves look for evndence of tlic dis 
placement So afraid are they, that they will often bring theu babies 
to the doctors, for examiaation even when there is no sign of auv dis 
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placement, simply to liave then mmds set at rest lu these cases 
treatment can be begun at the appropriate ‘ige, i.e arLtbp parly ^ 
n<^e]«_ofJi£e— In tins country the condition is rarer and we seldom 
have the opportunity of commencing treatment at this optimum 
period 

Usually the separation of the head from the acpt.abii1ino is ^ 

at this early period that it is snfRcaent tn pnt the_limb m ahiliir.tinn of 
degrees i n order that the head mn.y be opposite the .‘leetalmlii in It 
IS enough to keep up this position fora fifty iiiotiths to secure permanen t 
r eduction T his method is useful only tip to the age of 12 mo uths, and 
Putti who advocates the procedure has cured 24 His techniqued^' 

IS as folloivs 

The aitn is to keep a child of a few montlis old with tlie l ower lim bs 
‘ib duftptL-Highi. nnd davfor a long peno< l This is done bj mearts of a 



111 1 ) — Bthtrr/il Conge jit >] PwsJoeMjon of tl o Jl»p si owing tlir }» ition nftcr 
llcduction 

y 

shaped mittre ss rather firm and coi ored ivith waterproof cloth 
T^e motitor wtdet^he matlrt^ periodically to increa«!e the- a bducho n 
The mattress is removed daily for cleaning and for gi ving the limb .^eiifle 

the child IS X rayed and the treatment supetMscd Ihis treatment ** 
should be contmueiT fg i; at lenst iiinR_mni\tha and even though \ rijs 
are satisfactory before that it js wise to continue rather tlian risk 
a relapse Putti non uses in adjustable splint wlncli is simple, eco 
nomical and allows progressue abiluction more easily than the mattrew 
Botii are depicted m hig 12 

The Method of Reduction The child is placed on her back on a 
low table, w ith the affected side near the edge, the pelvis and the opposite 
thigh being fixed by an assistant Inthecaseofanght-sidcd dislocation 
the operator grasps the leg with has n,,ht band flexes the I rw tn a nph t 
anje , and then flexes the thig h Jfl jiore than a nght ancle so t^t the 
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Ajtmr IS \crti< \\ T he h<M>l of the femur » thus truide.! to .i 
A ^iml tlic_tcttibij)ii)u. 

dtimftUt»-mad g_tc) lift th<? l>eid into the v)i:kct. or \t Ip-t-f tn 
OfiDositc iL- Tiie^iea<l can often be felt to nde over the poitenor 
nnrgm as it is lifted forvvard into the acetabulum Whether the 
reduction is achieved or not, the ad ductors are now stretclied bv nrrv 
mg tlio knee ontmrds till it_fn»rhp<t TT 

can be bfted o\ cr the posterior run into the socket, the necessary de 'ree 
of abduction vvdf be obtained with much less stretchmg of adductors 
and with less trauma to the joint If the lifting motion is vinsucce»sM, 
then forcible reduction is necessary to get the head well home into 
the socket Abduction is earned out with a steady and increasing 



(a) FlabUr appiifd lo Uie limb io tpe Ooe po»««loi» Tbe Oiadetl aieas are flJled »ill» collao wool 
It) The plaster case aner it u cut llie »ool ie remoted ftom the extensw 'urwi-e or the initB 
and lUQiemei la ««IiJn the pflisler are eDc«urage<t 


force, the trochanter being at the same tunc bfted forwards Some 
times the adductor longiia is tom by forcible kneadmg pressure of the 
thumb against its insertion The r^uction is recognized to be coniplete 
when an audible snap is faeird andA hfi-h^ in slip ove_£ Ahgjagi 

into" tlie acetabulum The dciw^iou which was previously present m 
thefemorallnanpe disappears, as the head, now levered forwards, fills 
the gap It will also be noticed that the hamstring muscles are now 
taut aud that the knee cannot be completely extended Stabihtj 
should be tested b> releasing the limb and observong hon easily or 
otherwise the hip redislocates 

\ Once the head is home the femur is rotated forcibly first w one 
direction and then the other, so stretching the vanous parts of the 
kpsule to make sure none are caught between the bones 

This IS practicably the safioa method as that devised many } ears ago 
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by Lorenz, but it omits the forcible prebminaty stretxjhmg of the muscles 
The author beheves that if any considerable stretching of muscles is 
necessary to ensure reduction there will ensue a degree of trauma to the 
epipliyseal end of the bone and extreme pressure on the cartilage 
conditions ivhich will prejudice the result If reduction cannot be i- 
earned out b} the aboio method after tun nr three attempts, open O 
o peration is advisab le 

Instrumental aids to the reduction of the dislocation are only men 
tioned to be condemned as their use is fraught with very considerable 
danger 

In most cases, the younger the child, the easier is reductio n Occa 
sionally hovvever, a case of longer standmg can be reduced with sur 
prising ease The cases which telescope easily ate those which reduce 
easily, while excessive shortening is usually a menace to successful 
reduction 

Reduction may be difficult when the muscles are so shortened that 
the femoral head cannot be brought down to the acetabulum Vbnor 
mahties of the joint capsule, such as an hour glass constriction or its 
attaclinvent to the head or acetabulum, also pre\ ent its proper reduction 

After-treatment After reduction the thigh is abducted to a 
right angle with the body until the medial surface of the knee hes on the 
plane connecting the anterior superior spmes of the ilium The amount 
of rotation is not so important though the patella is usuall) placed 
so tljat it points directly outwards from the body A nhster of Paris * 
sjnea i s. now apph^d frnm tbo nipple Ime t f> nirbiili>_hf>th even m 
umiTtcral cas es the plaster is being applied the leg should be 

carefully held by the assistant and gentle pressure brought to bear on the 
back of the trochanter to keep the head forward m the acetabulum 

Dott uses a special modification which allows a certain amount of 
movemeut at the hip joint and }et retains the liead in the acetabulum 
Tins plaster is depicted in Fig 14 Before the application a large wedge 
of wool 13 placed on the anterior surface of the thigh mth the broad 
part at the knee This wool is included deep to the plaster when set, 
an Qval wlndo^Y is cut out, exposing the kne e The wedge of wool is 
now removed and flexion and extension movements arc encouraged 
By this method there is less wasting of muscle less hkohood of the 
formation of aiUiesioiis m the joint and os a consequence, a much 
quicker return of function after the plaster is fiuallj removed \ 
similar method is used at all subsequent stages of plaster fixation In 
)Oung children difhcultj inaj be caused bj the plaster becoming 
saturated with unne The author, to obviate this difficult) , incorporates 
a metal frame m the posterior part of the plaster which serves to keep 
the plaster elevated from the bed In this wa), even when the bed is 
soiled, there is no saturation of the spica {Fig ^5) 

Tl io day after tlie manipulation a radio gram is takca and G ie 
poaitionofT|^c_}u p_ u>nfi ed It' the bead is not m jjositiQu and the case 
13 a dSficult one, it may be better to leave the plaster on for about a 
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%sc(.k jji orUtr to •stretch the muscles gn<Iually Rtdiatiun u tlieii 
rcattciiipted If the he «l is m position, the child uiaj he earned ihout 
m any \%ay tint do^ not cause discomfort 

111 cises of d oiiblo dislocatio n, it la a matter for judgement whether or 
not both hips sljould be reduced at the same tune The decision is hasevl 
on the ease or otherwise of reducing the first hip If tins has been 
difficult, further raanipulation may be attended by some nsh , if, m the 
other hand, it has been earned out easily, it may be wise to reduce l)oth « 
a t the i!Lainc time, and so shorten the period nf immobiliza tion 
After the reduction, the case is carefully observed by X ra> •^er 
ainingtio iis and tlie state of the acetabular nm noted I n many of 



} like the 


^ be seenJ 

of the run disappears , and t^e nm gH 
oormfil side The first plaster is then ke pt on t^ 
t he end of that ttmprttie an gl e of aoducUun H_in^fl^ouJ a3etoeilS.d« tpa 
tjripli further rotated inwarfsT and a fresU/jJastezL- aj^hed 

~ ir_three months, at the end of which 


further period of t hree roo ntl^ Alterj^ : 

to restore, motion to‘^tiT^hi p B a^nt heat, cUa tnermy^j pas^fee, uuu 
gent le should be employed Lateron, re,fidlJ£atiai>^n-*-3lI^ 

"Hniedout At this stage, it may be necessary to consider an os^i 


4omv to correct any marked mcdia'l rotation resultmg from the ant*, j 
■^iriion of the neck This is best earned out about a year after tlie\ 
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manipulation, when a more accurate estimate can be made of the 
amount of correction necessary 

In many cases and m the majority after the age of 2 jears the 
a cetabular rmi does not refo rm and the lup though reduced reni'iius m 
an ^stable st^ If^thing further la done such a hip inevitably 
Ecdislacatcs , in tho&e cases therefore a re construction of the acetabul ar 
nm s hould be undertaken lilo&t of the post ambuhut cases require this 
operation 

The shelving or reconstructive operation so viluable m this type of 
case, wiU be desenbed later 

f/>nr pi>g -ii h i hty of rcdiifiti" the head 







when on hftmg up the edges of the \round, the narrow conatrictiun is 
seen leadmg downwards and medially to the shallow acetabulum fhe 
incision IS prolonged through the constricted area to allow the ■femoral 
head to be levered or lifted int o its sock et T he caps»lea smow-K«^^ 
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a nd senn_at n[zht anglca to the uicisiO T], and_thejuusclesjaiiitully 
sutured topctbe r, the sut ured to the Int^^rnl nVirtnm.nil 

r nusclea JiloHS-tJ ie crost uf the ilmi n Thp lu jih put, np -mJ iiJl nMi^h^ n 
with flexion to a riabt anatcT)! th e hoce and hip m a ph^ter of Paira'^ 
^ica Neither remodelling ot the head nor gouging of the acetaBulunT 
should be practised, as thej only lead to limitation of nioiement in the 
joint afterwards 

After treatment is on lines similar to that following niaiupiilatjon, 
but the period in plaster is shorter 
The Reconstructive Operation 

This operation is indicated m those cases m which the X ra^ shows 
marke d shallowness of the nct^ iaKnlutn or a R mnll Tiregnlnrly sh.ipc d 
head It should also be carried out m cases which redislocate ‘ifter a 
prnnary reduction A similar tjTie of operation is also earned out in 
cases which cnimot be reduced, an attempt being made to form a nej f 
acgtabulum on the dorsum iln 


The Operatiov j 

The region of the hip joint is approached by a S imth Pet eraen 
.mcision m the same way as in the o pen ope rntton fn rjeducho a 
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Attempts u ill have been made to reduce the dislocation the mampula 

tive method but where this has not been successful it is reduced in the 
first stage of this operation It is an advantage to open the capsule of 
the joint even though there has previously been good reduction it 
enables the exact site of the shelf to be ascertained with precision 
The thick soft periosteum and fibrous tissue which form the remaing 
of the capsular pocket which had accommodated the head when dis 
located are now stripped downwards off the ilmm until the acetabuHr 
cartilage IS exposed thn f alse bluing- thus pr>tiyp1y_Hgrm/lf»fl Moat 

of this tissue sliould be trimmed away to leave only a fairly thick capsule 
on the upper surface of the jomt 

A gouge 13 then apphetl to the ilm m-a fw w rmllimpfrp!* 
arctahular margin and an incision made m a crescentic fashion to corre 
spond to the outhne of the upper half of the acetabulum Care should 
be taken that the important posterior lialf of the acetabular brim is 
rc formed 

The upper half of the acetabulum la then dug out of the ihum by th e 
gouge a ]^ lever^ <[oVn over tbo h^d of the ff»iTnir tn form hnnil 
Tius step IS the most important one in the whole operation it is essential 
tl at no gross projecting ledge is formed over the head Bather the 
normal size of the acetabular roof is restored partly by prising down a 
narrow shp of ilmin but more by digging the upward sloping superior 
half of the socket out of the mnoininate bone 

A large circular .portion f>f hnpA is nmy rfitn ovod from fho_ posterio r 
p art onhe'dor&unrilu consisting of the outer tab1 f> nnd pnn rdlous bon e 
♦h^oze troui the cut surface being checked by bone wax A portion 
nf thift ia /"If, form -1 rr«»sp.pntir. pliitp whi ch X\ill bridge the giP 
b etween the iliinr) nnA restored icetabiihr mirgi n /Fig J71 The 
renmnder of tlie graft IS cut into small ch/ps otfeagmeni^ and these are 
m&erted so as to fill the space from which the icetabuluin has been 
pressed outwards The crescentic plate is tlien laid over tius chip 
filled interval one edge of the plate being fixed under tlie cut margin 
of the ilmm and the other lying end on against the upper and b ick 
edge of the acetabulum 

ifter it3 position has h&ca accarat-tdy secured i t I'i fire) fv siiu a 
p air of ivory pegs passc <^ f)n-n»g1» the ilium. 

Ihc operation is now completed and the reconstituted acetal ular 
margin sliould be quite small — >crj little if at all in excess of the 
normal run of an acetabulum 

The musculo cutaneous flap is then restore I the tejisM 
is rosuturcl to its former ongin. but the gluteal muscles arc inert. 
easil\ sutured to the lateral abloimnd muscles w 1 irliTulIe over th e 
ciLSi 

It IS wise m order to gi>t strength t-o the scar to suture the subcu 
taneous tissues sep irately thereafter the skm edges arc approximated 
A plastw^^ca is then applied with the hip ib iuctetl to pre\ <.nt onj 
undue*pressurt by the bead on the new Ij formed roof Iht plaster 
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ho\\e\er need uot be retained for as long as after the manipulative re 
duction The child may be nllftired tn wnlh six or lime months after 
the operatio n 

The Irreducible Adolescent Case In the case of an adolescent 
where reduction by any of these methotls is impossible the decision 
as to the best type of treatment is most difficult MTiere the child 
13 active and free from pam and especially if the condition is bilateral 
it IS probably wise to leave well alone as operative treatment maj 
result m a stiff and painful hip Even m a patient of 10 or over where 
reduction fails it is best to advise nothing more than a raising to equihze 
the length of the limbs operation bemg deferred until pain and instabihtj 
occur It IS doubtful whether anything is to be gamed by fotmmg 
a sbelf above a displaced head though some authorities beheve it gives 
more stabihty It however does not alter the lordosis produced by 
the backward displacement of the head and this is what will give the 
first sjuaptoms of trouble \part fronyreduction the only treatment 
hkely to help this is a subtmfhnnt-pnfV^tPntnm v angulating the shaft 
or the neck so that the shaft comes to be anterior to the head plane 

The Treatment of Old Unreduced Cases 

These old unreduced cases come to hospital ot ages between 20 and 30 
complainmg of pam m the lower back pam in the dislocated hip shorten 
mg limp and with their general endurance and capacity for work greatl) 
reduced There is usually marked atropb) of the bone absence of any 
bony socket and shortening of muscles by several mches 

(o) T/e Treat)/ ei I of l/e Unilateral Case In old cases where reduc 
tion IS impossible the best palliative treatment is the bifurcation osteo 
tomy of Loreim which serves to prevent weight bearing at the pamful 
false joint' "(See Fig '’02 ) An incision ismade on the lateral aspectof 
the thigh at the level of the anterior inferior ihac spine Tlie femur is 
dm led obliquely from the lateral aspect upwards an 1 inwards to give 
a broad overlapping surface of raw bone Tlie limb is tlieii abducted 
and the upper end of the lower fragment inserted into the acetabulum 
the position being mamtained bj plaster Vfter umon has taken place 
between the two raw surfaces the upper end of the femur is Y shaped 
or as the operative name implies has a bifurcated end upon which the 
pelvis rests The abduction diminishes the apparent shortemng con 
siderahly wl ile the w eight of the I oily is now supporte I by 1 one iii'ttead 
of by soft tissue 

Schanz has sugg,ested an alternative procedure He pointed out that 
m congenital dislocation of the lup the pelvis drops on the sound si Ic 
when taking the bodj weight on to the forward foot m walkmg on the 
dislocated side and tdts till the femur on the dislocated side impinges 
on the lower border of the peivjs aflci ■which stabihty is secured If the 
femur is divided at the lev el of the lower border of the pelvos an I angled 
so that the upper fragment is applied to the side wall of the pelvos and 
the lower fragment parallel to the long axis of the body tbe lurching gait 
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will be diminished smce tho stable position is at once present It may 
then be supposed that the gait will be improved, and tlie Trendelenburg 
sign improved Other factors m the improvement are tlie slight depres- 
sion of the trochanter whicli impro\es the leverage of the glutei , the 
dispUccment of the point of pelvic sapport to a site medial to the false 
]oint — which also improves the leverage of the glutei , and the friction 
between the femur and the pelvis 

The Operation Prior to the ojieration an X ray is taken with 
the hip joint in full abduction and wth a measuring rod alongside it. 



(ri) Ihe poi-itiun of (I t duloulsd <>)da txfuro veigbt fs IxicM v» Uiit foot 

(b) h}w»«the ulductJoii of the ffmut to«udstbei«mtUU(>tkUllty UrurheU The »ile eud method 
of the osteotomy U e\|deut 


and it may be c<i5ily ascertoined now at what angle the lioiies should 
be fixed to get the best result bj simply drawing on the X ray a straight 
line from the point of section parallel with the opposite leg A \ italhum 
plate IS now prepare*!, angled Htenlly to this degree m one plane, 
while to compensate for the bickwaitl jKteition of the head, i e behind 
the acetabulum, the plate is also anglf^ m an anterior piano to about 
30 ° The femur ts exjiosed bj i hterd masioti with its centre approxi 
mateiy near the point of Ixme section The point of section is oscer- 
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tamed by measurement on the X lay with the measurmg rod ind is 
marked The siutably angled vitalhum plate is now scren ed home on 
the upper part of the femur An osteotomy is now earned out b\ 
dnlling several times through the bone at this site and complete*! 
by a narrow osteotome The lower fragment of the femur is now 
brought mto ahgnment with the lower angle of the plate ml the 
latter is screwed home A plaster spica la apphed for three to four 
months 

It IS important not to employ this method under the age of 15 as the 
pull of the adductors while the bone is growing m length may lead to loss 
of the femoral angulation 

A comphcation of this method which tlie author has seen is a 
secondary arthritis between the adducted upper fragment of the femur 
and the pelvis It may even occur between the lesser trochanter and 
the nm of the ongmal acetabulum 

(6) Tie BilateTal Case In the treatment of the old unreduced 
bilateral case there is a choice of two methods 

1 A shelfing operation maj be earned out on both sides so that an 
upper run is made for the false acetabulum This stabihzes the joints 
takes the weight off the soft tissues and in some cases gives a good 
result 

2 Cases hare been desenhed m winch a bifurcation operation has 
been done on both sides with remarkably good functional results 

3 A bilateral Scban 2 osteotomy may be performed and as it ini 
proves the weight bearing ahgnment it helps the patient considerabl;^ 
The Schanz osteotomy lias greater precision in the amount of angulation 
while the Lorenz osteotomy is very efiScient if the femoral shift cau 
be made to engage in the acetabiduiu 

Complications 

Certain complications may follow the treatment of congenital dis 
location of the hip Some of these are the result of the operation itself 
while it IS doubtful if some of the others arc due to the operation or are 
merely comcident As a direct result of the manipulative treatment 
. fr acture of the femur sometimes occurs and occasionally the sciatja. 
imerve may be bruSfed^The haematoma which sometimes occurs'aucr 
^damage to muscles may suppurate Fairbank desenbes two such 
cases 

OsJeoc/ onUr tis defonmitsjmemlts may occur after reduction of a dis 
located hip but cases hav e also been recorded of the condition occurring 
m the normal hip m unilateral caies 

Art] nlu Pam and stiffness of the hip due to arthritis not micom 
monly follow mampulative reduction particularly where the mauipula 
tion has been earned out with considerable force A further degree of 
arthntis may result m complete an]^l<»is 

Displace!! ent oj tie Epiph jsis It is a cunous fact that so few cases 
of displacement of the epiphysis of the femoral head are recorded The 
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author \a uu vble to find auy statistics of the incidence of tins complica- 
tion Dns stroiiglj supports the pithological tlieor} of tJje etiolog) of 
slipped upper femoral epiphjsis 

CONGENITAL GENU RECURVATUM 
(Congenital Dislocation of the Knee) 

The condition, knoini since the time of its first description by 
Cbalelam as congenital dislocation of the knee, is now known as congenital 
genu recurvatuni Considerable light has been thrown on its origin, and 
development by Middleton who Ins shown that the essential feature la 
an intra utenne degeneration (myoilystrophia fcetalis) affectmg the 
quadneeps eiteusor of the knee The contracture may co exist with 
other deforitnties of like nature — clubfoot, clubhand, and congenital 
hip — and it acts by dragging the knee into the recurved position during 
the period of mtra ntcrine growth \t first only the knee is recurval 
Later aa the muscle becomes progressively contracted the tibia may be 
pulled up in front of the femoral condyles 

Previous views that it was the result of harmful intra uterine pres 
sure, and that it was caused by separation of the distal epiphysis of the 
femur, are now untenable 

Clivical Fsatubes 

The knee is fixetl m hypereitension and the skin over the 'interior 
aspect of the joint shows several transverse creases The patella is 
small or absent On the posterior aspect of the joint the hamstring 
muscles are palpable as teuse cords aud the femoral condyles are felt 
projecting m the popliteal fossa The joint is relatively fixed ^Vheii 
attempts are made to flex it, an elastic resistance is appreciated — this 
IS the quadriceps tendon ' 


Treatment 

If begun shortly after birth, it may be possible to stretch the short 
ened quadriceps and replace the tibia m imld cases If this method is 
adopted, care must be taken not to attempt too much flexion at tiie start 
— the amount should be increased from day to day, and the correction 
maintained bj adlicsiic piaster bands applied from thigh to foot 
There is aa m other jnuscular defornuties, a strong tendency to 
relapse, while m the more severe jcases manipulation will be msufiicicnt 
to overcome the contracture In this case, operative division or 
lengthening of the quadriceps and its lateral expansion — ^and occasion 
ally of the lUo tibial tract — will permit of replacement lifter tins pro 
cedure there is apparently no tendency to relapse 

After operation, the corrected position is maiiitamcd by a splint or 
light plaster case, and when thechihlbegms to walk care should be taken 
to avoid, by appropnate splinting, the subsequent development of a 



42 CONGENITAL DEFORMITIES 

knock knee This is particuhrly prone to occur because of the imperfect 
nature of the ligaments of the knee joint 


CONGENITAL ANGULATION OF TIBIA 
(Congenital Tihial Kyphosis) 

In this condition, the tibial diaphysis on one or both sides shows 
marked anterior ang^ation Aliddleton has drawn attention to other 
concomitant auomahes, viz a persistent pes eqmnus, and some apparent 
atrophy of the affected limb or hmbs 

The error is often associated with other congemtal derangements, 
such as absence of the fibula or congenital hip 

Etiology 

It IS beheved to be a result of failure in growth in length of the calf 
muscles, which remain short, pull on the heel, and produce a rigid 
equmus deformity When the ankle jomt is plantar flexed to its farthest 
limit, the strain, falls on the cartilaginous tibial diaph)sis, which becomes 
angled at its weakest point As soon as the tibia becomes ossified, tlie 
angulation ceases 

Congenital angulation of the tibia has also been attributed to intra> 
uterine pressure, constnction by animotic bands, and to the healing of 
an Ultra uterme fracture It has even been thought to be related to 
the condition of congenital pseud arthrosis of the tibia, but the errors 
have notbuig in common save tbeir site 

Tbeatmenx 

Since the condition is fully estabhshed and maxmial at birth, it 
should be treated at once The tendo calcaneus may be tenotomizod 
or lengthened to relieve the equmus displacement, and if necessary the 
tibia straightened later by osteoclasis or osteotomy 


CONGENITAL PSEUD-ARTHROSIS OF THE TIBIA 

This IS a fairly common congemtal error which is notable for its 
resistance to all treatment The child is bom with what appears to he a 
fracture of the tibia which faik to umte 

Pathology 

The pseud arthrosis is situated usually at the junction of the middle 
and lower thirds of the tibia The ends of the bone are sclerosetl, and 
there is a considerable gap between the fragments occupied b} fibrous 
tissue The leg is therefore much shorter than its neighbour As in 
ordinary transverse traumatic fractures of tins region, tliere maj be 
considerable overlappmg which may mask the extensive loas of sub 
stance which the tibia shows 
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Etiology 

The essential nature of the error is the aplasia of a portion of the 
tibial shaft, which most hkel) arises as a sequel to a nutritional disturb 
ance It has also been suggested that it results from mtra uterine 
pressure or from constriction by ammotio bands (Codmlla) and that 
there is a deficiency m the nutrient artery so that the bone cells fail to 
exercise their normal osteogemc capacity 

Treatment 

This IS usually unsatisfactory and the majority of cases require 
amputation Putti in a communication to the French Congress of 
Surgeons m 1922 repotted 11 failures m 13 cases 

Short of amputation there are two possible methods of treatment 
(1) by shortemng the leg sufficiently to get good approximation and 
side to side apposition of the fragments , and (2) by some method of 
bone graftmg The various methods m use are 

(а) Cutaneous osteo periosteal pedunculated grafts swung ov er from 
the side of the tibia as practised by CodiviIIa 

(б) The massive inlay method of Albee 

(c) The osteo penosteal graft swung down from the upper fragment 

Henderson reported tno successful results out of five cases He 
thinks that the later the fracture has been sustained the better the 
operative result 

Before operation the child should be m the best possible state of 
health He sliould be walking with a cahper splint so that the lines of 
\s eight bearing are as nearly normal as possible Alassage of the part 
should be earned out to stimulate the circulation Hehotherapy m the 
summer, ultra violet light therapj from mercury quartz lamps m the 
winter and contrast baths of hot and cold water, are also useful adjuncts 
Cod hver oil should be given almost continuously and the diet should 
contain a sufficiency of the essential vitamins and of calcium phosphate 

Radiograms should be taken at frequent intervals to estimate the 
increase m metabolism as shown by the size and density of the Ion er 
fragment Henderson advises that operation should not be undertaken 
earlier than the sixth j ear and that it is better to \\ ait until puberty, or 
even later 


CONGbNITA.L TlLIPbS EQUINO VARUS 
(C lub foo tl 

Congeni tal tal ipes _cqyino_\.inis is a deformity m which the foot is 
nn\.uila fn t\ \arymg decree In its most characteristic form 
there are usually said to be four*^menta of ilefonu itv^fl exion^ of th e 
o f of tbe fnrffon t anl^ Vtuxlml 

^tati^ of the tibia Sbglner degrees of deformity are met Mith, 
however and to these the name of congenital club foot is equally 
appbcable 



inMaiiw 








are usually raised against it on the grounds that the 
niypio is not n , ngiil rVifimhi^r but one whicb uccommc^ates itself to 
its contents an^ tmns are nrelv affecte d Further th^jfcetiiaJSJiip 
D osed to he constantly chauging_it8 positi on and moving its limbs so 
that continuous pressure on any one part is hardly possible 
^/ ^pnia Ernivn e a su pporter of this theo ry points out that norinally 
at birth~ttiere~ is a slight calcanean deformity since pressure is exerted 
on the sole of the foot m the folded leg position of the foetus This 
IS quickly corrected because of the relative po\i er of the calf muscles 
If abnormal pressure is brought to bear on the foot m the noriinl 
position however the outer border of the foot takes the major part 
of the pressure and longitudinal bending of the foot occurs that is 
an a dduction of the forefoo t ks the pressure increases the force 
exerted on its outer border causes the whole foot to be swnmg into 
yarns and owing to the inclination of the joint surfaces into^iuom 
as well or in rare cases into the most severe degree of the deformity 
which Browne recognizes m which the great toe is pomtmg directly 
upwards along the tibia and there is gross varus but no eqmnus de 
formity In support of this view Browne attaches importance to the 
dimples over the bony prominences which are an imariable feature 
and have their normal counterparts in the dimples over the elbows 
the knuckles and the posterior superior iliac spmes He stresses the 
importance of the fact that treatment based on this conception of the 
error is more uniformly successful than any other 
'^2 Hereditary Defect In support of theory it is qi^tcd that 
the condition appears to have a d efinite familia l and h eredifir^ mcid 
gnee Thus Adams records a case of a man with club foot who had 
children one nephew and one grandchild all similarly affected 
rockmaj i its mam ad\ ocate has stressed the fact that the dcfonai t> 
the mam consists of a dislocation of thc-iiead of the talus out_Qf 


formed for it. the navicular, sustentaculum tall, andthe 
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head and neck of the talus are deflected dowm\ardis md medially, 
carrying the navicular and the forefoot with them 
'^ll) T ur Ca-ltanfits Tlie n alcaneiis hernmps. sf<_ if q 

medial tuberosity approaches the medial imlleoliis Its vertical height 
IS less on the medial side, and the anterior part of the bone is deflected 
medially following the direction of tlw neck of the talus 

The nayicmSp-aud the ci t^id are displaced inwards Tlie 

pliainnppg pU 

It has been the usual convention to suppose that the tibia iia sy/ 
medialK rotateiL This however is not an obvious featiire~in the 
majority of cases and Denis Browne states tbat in his experience it 
never occurs 

Clinical Features ^ 

In unilateral ca^ the def^mty is nfver \pry Rp.vftre, but the 
13 obviously smaller and less well developed than on the healthy side 
The skiii^f the foo t may be normal though strelc hed and thin_o n 
th e dorsum and throwTi into creaks alony the medial bord e r and on 
the sole In addition there may be siyns of external pressur e on the 
Soisum m the shape o f scars The head 6 f the talus can he felt on the 
dorsum of the foot Th^ a'iernl^horder of the foot IS conyfex and the 
medial ^concave The forefoot is plantar flexed uuon the huid foot 
>iip>iinlly and may be drawn upwards throwing the 
whole foot mto equinus ^ In many cases a w ell marked‘genu valgum 
18 present The patient walks with a stiimblincr*gi^i t which laeks 
elasticity Bi^rsarand rnltn^^fi es develop over the weight beariii<T areas 
\Vhen bilateral the deformity is rarely equal since according to Browne, 
the foot on the outer side of the cross legged position is alwajs 10 per 
cent worse than the sheltered one He points out that the primary 
and constant deformity is the c iirvinj » y inwaids of tbp .■«>)/» ligp] 
round a perpendicular axis, and that the equinus and varus elements 
axe secondary and inconstant 

Diagnosis 

The diagnosis is usually easy but it is well to remember that an 
inv erfed position of the teet is frequently assumed by young infants 
JF this p.m he e.isilv qv er correc tc 1 hv gentle minipiilati o ii tlie evistc nce 
^ rif plnh fnnt be rxcludcd ~ J ' 

In all^cases soareb should be made for s pina Jii fi la and for evadence 
of poliomyelitis 

Prognosis 

With out trefltiTipnt the (Ipformity increases, the gait beeves more 
unsigfit^ and the foot mor«> o n account of ca l losities and 

u lcerati on^ / ^ ^ 

With .early effective and contmued treat ment all cases of club 
foot should be cured and a useful and pro^rly shaped foot obtained 
In older children the condition should be greatly improved 
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TRBATitENT ^ 

The ohiccta of successful^reatmenfc are two in nmiib er G]tlie de 
f ormity aiust be revers ed anjSfl he miiseuhr power of the lunb tIeveIo7>e d 
to a sufiicieut extent to mamtam the correction Tins implies constant 
supervision until the period of growth is over as there is a distinct 



Fir "0 — Congenital Tal pcs Lquino-\ arus 
Amoc aUa will iiol}<)a l)li n snd lio«e4 UbL». 


tendency to retrogression The mode of treatment vinea mtli the .ige 
and the extent of the defotnn t> The important point is to get the 
f orefoot dpformit\ rorrecteiT^ tint it points nuti\.'ml3_f>0 dofirpoa 
in the military position of boxing If the forefoot is used correctly it 
%\ ill grovi from its inw-irl lienduig to perfect, straigh t ness iiid norm al 
size Correction of this part of the deformity %v it]i simpor t niijl je. t 
js the secret 

I Treatment in an Early Cast 

The treatment should he begun a s earK is pgs. ih le Urockman 
points out that the ideal time to start treatment is when the child 
has advptcd Juawtlf to an nidcpcadciit existence le q week to tcn -»7ji;.L 

i ?ji\ >> ■ .ift/ r ii)rth. thL 
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at tliP stamp timo pnrniiKigpa fh p nr.fnif.y, \%hirh ia sn impr>rtnnf,.frnm 
point of View of the museuhr dev <* 1 npmfint He mamtains that 
tEe im^rtant element of the defomuty is the lon^jitudiiial bendmg of 
the forefoot If this 13 completely corrected tlie calcanean deformity 
IS automatically improved and the equinus also tends to disappear 
The essential of the method s that the feet are coiiiioctc 1 horizontally 
at any desired angle to the sagittal plane of the body fo hold the 
feet an Ig shaped piece of 
a liinnnium is cut and bent up 
One-Slde. Ploq is put, nn SA 
t>i ^, tlin- >>pnt part, is npplieft 
t o the outer side_o £-the-b^ 
while the remaimng limb of 
the L lies against the sole of 
the foot After the manipula 
tion the splint is apphed and 
kept in place by a few turns 
of sticking plas ter while each 
foot splint is fixed by a 
friction joint at a satisfactory 
angle to an aluminium cross 
.bar Tf the club foot IS uni 
S^I ateraltho normal foot shou ld 
b^fixed to tli^ cross bar so 


at an angle ot 

Its natural inclination In 
the case of the olub foot the 
sphnt IS fixed so that the iio 2 — CongeaiUl Tal pcs tqm 10 \ ams 
toes are directed outwards Ttie<l«fornityliatlj«eacocre te<lb 7 macapu!»tlo anJ 
. i_ e nAO e *1,™ » Vlnwt M»e but lieen atipUcd Note th-U ibe ca&e tx 

at an angle 01 yi} ironi the rroiu tiw mhi thigh to uio toe#, 
sagittal plane The splint s 

be removed once a fortnight and an opportunity taken then 



^*>should _ 

* to manipulate the lOOt^ npimnn tre.-itniPnt. 

"^splint should be c ontinue for about nme*fnonths The child is eaf 
couraged to kick and to stand up as much as possible m tie sphnt J 
When he is capable of holding the feet naturally m the corrected position 
and the feet ha^e the full range of movement the sticking plaste^ndj 
the aluminium sphnt are discarded and replaced bj a p air of bo )t ]_ 
ri\ eted to the almnimum cross piece to hold the feet m the s^une position 
as they occupied in the splint These booi-a b.ivR-nppn 
c ompletely from nthar In consequence there is no 

ncea for implicated httmgs and one pair will last the child for the 
complete period of treatment the t oes simply sticking out of the optn 
ends a‘i the feet grow It is oft i n Itelpful in retaining the rorroctiot i /j 
t o^rc\cr«^e the boots, wearm^ rlte nt,htJioot on the left Jb ot 

If it becomes apparent aftiX-a_ p« rif«l of so me montlis tint the 
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The c orrection is complete ^^l)pn the soft parts arc rompktrlv laT 
and the whole foot lies quite bm p It may not be possible to mobilize 
t he foot adequatel y m ^hich ca«ie it will be necessary 


• A fter t))e operat ion the foot_is__fised in 


the p osition of the greatest correctio n that can be obtained by means 
of pl aster^f "Hima The plaster is earned from the toes to well abo%e 
the knee ]omt which is flexed 

In some cases complete correction will be obtained bj this method 
but m older patients it is seldom possible to rectify the deform ity com 
pletel> by manipulation aloiie^^ m these tcnotonn*%)f tlic plantar fascia ^ 
a nd the nuisole a and el ongation of the Icndo calcaneus may bo necessary 

Once the deformity is correctwl n hvsiothonpcntic treatment is . 
i nstituted to mobtlire the joints an d tn devplnp thf» nmsf lps In the 
mter^ls the toot is kept m the corrected position by means of a 
Browne s sn lmt \\heii the child is allowed to wallr the lateral side of 
the sole of the shoe is raised to keep the foot iti good position The , 
use of the splint is cn ntitmed diirmp th <» niglit. f or many niont hsT^ 


3 The Treatrnent of Old and Relapsed Cases 

How ever early and however thoroughl} congenital club foot is 
treated ui a certain percentage of cases because of rigidity or a tyin-t 
s tant tendency to relaps e manipulative treatment will not suffi ce 
Although a plantigrade foot may still be obtained by manipulation 
the heel will remain inverted and the navicular will still be m close 
contact with the medial malleolus Vny correction tliat takes place 
IS between the cuneiform and the na\icular mstead of between the 
navicular and the sustentaculum tali To ensure a good result m this 
type of case an operation is necessary 

The Open Operation of Brockman A t onrninue t having been 
applied to the limb an i ncision la made oh tlic lateral side of the foot, 
along the calcaneus Through it the p lantar n ni<tph<» ire 

detached as far baeWards and medially as possible 

but they arc not divided as m Steiudlers operation A sccoilifl mci 
Si on IS then made on the medial side of the foot a nd the rc juaining 
att achment of the muscles com pletely erased The tendon of the 
tibnlis postenor is iUentitied It'may be necessary to iletach it from 
the tubercle of the navicular although this should bt i\oulcd if pos 
sible as it is apt to be followed bj dislocation of the bone The soft 
tissues are now dissected off the inferior surface of the t ir^l bones 
until the whole of the inferior and medial surfaces of the navicuhr 
and the medial surface of the sustentaculum are exposed Tlie nui 
cular is n ow mobihrod bv dividing the luaments on its modi il, inferior 
a nd if necessary, its simenor surface The d eltoid ’itgotncii t of 
ankti. and the p hntar*^alcane n >i^T«pnLnre nsim llj, di\idc<} 

fhe^foo^is then manipulatcik-So as to bnng the navicular m front of 
t hg head of the talus^ ^ 

The i ncisions arc now c losed and p laster is an nhed wgth tiio foot 
]ust short of full correction Complete correction cm It hccureil a 
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for^hjJaler ^^hen the plaster la removed aud tlie f oot nnnipnlntwl 
N Uthotit removuu the stitch es At this tn »f>, too, the te ndo 
ma y be teiiotoimzed if iieressnry A se cond plast er is now applied 
for about ei^ht we eks, at the end nf-irhirb time an ordinary boot is 
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The foot IS encased m nlaster which shnnlil rc-ich Hip hiir-p Ihis 
IS applied for sit \peeks altbou^ it nia} be necessary to change the 
plaster at tne end of a fortnight m order to over correct the deformity 
as m the treatment of the relapsed case 

In some cases the best result will be obtained by stabilizing the 
foot as in the operation of Naughton Diuui Here the niid tarsal and 
sub taloid joints are arthrodesed as in some forms of flail foot {See 
Poliomyelitis ) 

00 er Types of Club foot 

1 The Muscular Type A type of dub foot occurs m that rare 
congenital affection of the legs and arms which was first described by 
Sterne as iVrtbrogryposis multiplex congenita but has since been 
renamed by Jliddleton "Myodystropbia fcBtahs (q v ) The foot dc 
fornuty is extreme the foot as a whole hem/ more ngid than m the 
ordinary type of congenital club foot The tOM a re flexed into the sole 
and can only be straightened with great force Recurrence of the 
deformity takes place whenever the force is released The and 
t hjph are thm and the amount of muscle tissue is dinnmshe d There 
is usually a fixed flexion deformity .of the knee and the lii^ - 

Pathology 

Brockman bad an opportunity of studying the morbid anatomy 
of a case of this type He found that the musculature of the sole of 
the foot consisted of an undiflercntnted moss there being no ittempt 
at division into individual muscles The tendon of the tibialis pos 
tenor was small and termmated m a fibrous mass which appeared to 
represent the navicular The tibnlis anterior was well developed ind 
was inserted on the medial margin of tlic foot The lateral edge of 
its tendon appeared to blend with a well marked sheet of fibrous tissue 
passing across the dorsum of the foot wluch Brockman took to be 
the tissue from which the tendons of the extensor digitorum lougus 
should have developed there being no muscle tissue apparent m tlic 
situation of this muscle 

In Brockmans case there was also a flexion deformity of the knet 
In operating on the knee he again found that the muscles ind tendons 
were represented by a sheet of fibrous tissue coutaimUj, hero aud there 
a few muscle fibres It is clear therefore that lus case was part of 
a generalized muscular disturbance although occasionally the condition 
may be confined to one or both feet 

2 The Osseous Type Tlua-tv pe of clubfoot is with 

p artial or complete absence of the tibia. tl<Q loss of support nC the O 
t ilin resilting m an inversion deformity of the foot rrequeutly this 
cn mth -fttJi^x-a lmormahti cs such as absence, nf, the toes and 
failure of development of some of the bones of the tarsus 

Exammation of the bones of the foot shows tint in aldition to 
alterations m position structural abnormalities are present t he t iliis 


54 CONGENITAL DEFORMITIES 

and the calcaneus bemg either completely or parfiallv fnytlipr 

t o form a smgle bony ma ss. 

ilYODYSTROPHIA F(ET4LIS 
{iVrthrogiyposis Multiplex Congenita) 

This lb a cougemtal deformity affecting the evtreuuties In its 
usual form, there is unilateral or bilateral club foot and club hand, 
and these constitute the most obvious of the deformities In each 
case, the error is notable on account of the rigidity of the parts, it 
bemg impossible often to obtam any degree of movement at the 
affected joints 

MTien the condition affects the lower limbs, there are also present 
contractures of the knee and the bip, which is often the site of a cou- 
gemtal dislocation of the hip (p 20) As m the foot and hand, the 
hip deformity is gross and intractable, and the muscular activity of 
the lunb is restricted completely or to a unmmum 

Etiolocv 

The disease displays a marked hereditary tendency, and n similar 
and comparable condition in Iambs has been shown by Fraser Roberts 
to be transmissible as a Meudeliau recessive characteristic 

Middleton, in a complete and fascinating study of this condition, 
has shown that m each case there are found obvious changes in the 
muscles of the affected part Thus a muscle appears as a mass of 
fibio fatty matenal, contaming at scattered intervals some remnant 
of muscle fibre which displays degenerative changes i^Iiddleton 
attributes these changes to a process of mtra utenne muscular degenera- 
tion — mjodjstrophia — alhed, at least in its pathological effects, to the 
muscular djstrophies of a later age period 

The characteristics of the individual lesions which arise m m>o- 
dystrophia fcetalis have been recounted previously (5ce cougemtal 
dislocation of the hip, cougemtal genu recurvatum, congenital club- 
foot, etc ) 


CONGENITAL HIGH SC.VPULA 

The name of Sprengel is often associated with this deformity, 
although he was not the first to decenbe it It consists of an abnor- 
mally high and permanent elevation of the shoulder, and is frequently 
associated with other deformitira, such as cougemtal scoliosis, absence 
of vertebral, fusion of nbs, or cervical nb, i c errors in segnnentatiou 
or position of the cervical spine There is often also a midlme cleft 
between the two occipital bones. 

Etiology 

This deformity is the result of imperfect descent of the shoulder 
girdle, which first appears as a cervical appendage, but which should 
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descend by tlic end of the tlnrd mouth to the level of the upper part 
of the thorax The proper designation, therefore, shonhl he unde 
scended, or lugh, scapuh 

Various explanations of this permanent arrest in the descent of tne 
shoulder girdle have been suggested, but hitherto none has accounted 
satisfactorily for the gross abnotmahties» of vertebrae and nbs, nor for 
the development of a bridge of bone anchoring the scapula to the 
spine, all of which frequently coexist Fairbank beheves that the 
condition is a result of a faulty segmentation of the mesoblast in early 
foetal life, and Hiddleton in a recent article has followed out this sug- 
gestion and given wliat appears to be a more satisfactory explanation 
of the deformity and its associated defects He found, m one of his 
cases, a band of muscle passing from the skull to the scapula and 
clavicle the dissection of which suggested that this band, by faihng 
to grow, had caused the scapula to remain in an unduly high posi 
tion, and by virtue of its pull upon the developing skull prevented 
the normal closure of the tecta) plates to form the foramen magnum 
The muscle consisted of masses of undeveloped muscle cells which had 
remained in the myoblastic stage, uluch should normally terminate 
about the third month The mjoblastosis of muscle, however, was 
not limited to the abnormal occipito scapular band, although most 
pronounced m tltat region Ididdleton bos suggested that in congemtal 
high scapula there is a widespread dehciency m inesodemial develop 
ment m the cervical region of the embryo, which results m irregular 
vertebral segmentation, and m muscular abiotrophy in the affected 
area of the hmb bud To this prunary muscular change and conse- 
quent failure of growth the striJang deformity of the shoulder may 
be attributed He has pointed out, however, that smeo the irregu- 
larity in the cervical segmentation considerably precedes the muscular 
changes it cannot be the result of the imisculax anomahes but must 
share with them a common cause 

Patuoloov 

Changes are found ui the bones and lu the muscles 

The Bones The scapula may be of normal shape, or may be 
broadened at the expense of its length It hes at au unusually high 
level, and may be attached to the vertebral column or tlie occipital 
bone by a bind of imperfect muscle tissue, or by fibrous tissue, or even 
by a bar of cartilage This band represents tlie fibres of tlio twpeziaa 
and the levator scapula? Among the associated errors m segmentation 
of the cervical spine are included hemivertebra) and wedguig of the 
V ertebne, both of which produce congemtal scoliosis The atlas may 
be in two halves, one or both of which nivy be fused to the occipital 
condy les 

The Muscles. Constant alterations m the muscuhture of the 
shoulder ginlle arc found The trapezius may be largely absent, t!ie 
rhomboid and the levator scapuLe muscles being represented by the 
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muscular fibro is or cartihgiuous band which passes up to the \crte 
bral column or the occipital bone Occasioualh this anomalous baud 
of tissue may be ossified in whole or m part 

CuMCAi. Features 

The scapula on one ox both sides is 1 to i inches higher than usual 
It IS also tdted forwards so that the shoulder appears to be displaced 
upwards and forwards When 
the arm is raised the scapula 
does not mo\e laterally, nor 
does its lower angle rotate 
when the arm is raised aboie 
the horizontal 

The deformity of the 
shoulders rather than any 
functional disability of the 
arm attracts the notice of 
parents and only occasionally 
IS there weakness of or dism 
clmation to use the Umb 
Ail movements of the arm are 
complete eircept abduction 
ele\atioQ to the vertical post 
tioD The neck is f^quently 
short m appearance, though 
the shortness is often more 
apparent than real, being 
caused or accentuated by the 
high position of the shoulder 
girdle Torticollis is present 
m about 10 per cent of cases . 
Cramum bifidum and spina v/ 
bifida are often present The 
skull may show the type of 
cramum bifidum which is 
caused by an unclosed tectal 
plate and consequent prolong-! 
tion of the foramen magnum 
backwards between the two 
halves of the squamous occiput Congemtal kypliosis afftetmg the 
thoracic region is an almost mvamble accompammeut of the deformity, 
whilst sColiosis 13 quite frequently present as well 

Diagnosis 

The X ray appearances are characteristic, the films showing the 
unduly high situation of the scapula Other congemtal defects m the 
neighbourhood may also be apparent 
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Prognosis 

Eveu if operation is undertaken, prognosis is not very favourable 
Pubhblied results indicate that while the mobihty of the shoulder may 
be improved, asymmetry almost always persists 
Trlatbie\t 

If a definite bridge of bone or fibrous tissue anchors the scapula 
to the spine, the bridge may be removed, and any shortened muscles 
tenotoinized at the same time The scapula is e^osed by an incision 
running parallel to, and a httle above, its spine The suprascapular 
group of muscles is removed sub penosteally, the upper border of the 
bone identified, and the muscli^ attached to it also erased sub peno 
steady The upper part of the scapula is now removed with bone for 
ceps, and the remainder pushed down as far as possible The bridge of 
bone on the upper part of the scapula is removed, the bony edges 
rounded off, and if necessary, covered with fascia If the scapula 
L innot bo mobilized completely, and there is a tendency to recurrence 
of tlic deformity, it is sometimes wise to suture the inferior angle of 
tlio scapula to one of the lower ribs «i order to hold it m place The 
author doubts the ad^isalnlitj of suggesting operation m this de 
fonmty as the results ire disappointing 

CONGENITAL SHORT NECK 
(Klippcl Fell S) ndrome lirevicollis ) 

Our Iviiow ledge of this condition dates from a paper by Khppel 
and Fell who, in 1912 described a case which has formed the basis 
of all subsequent uork on this subject It itouid appear to be an 
advanced stage of high scapula The prominent features which are 
emphasized as being the essentials of this syndrome are 

(o) Short neck or absence of neck 

(b) Absence, or limitation, of movement of the head 

(c) Lowered hair line 

(d) Often there is an expressionless mongoloid typo of face 

Tie neck is frog hke and so short that the individual may appear 
to have no neck at all — tlie type called by the French lee houmes 
sans cou Slovemenfc of the head is very alight or is practically absent, 
and movement of the facial muscles is somcticies limited as wtll The 
trapezn arc tense and produce a vving like appe.imncc which has given 
nsc to the name " congenital webbed neck ” There nny be an added 
torticollis of muscular or bonj origin The posterior hair line of the 
scalp 13 so low that it reaches the upper part of the thoracic wall 
ScoUosis, elevation of the scapula, and other congemtal anomalies may 
be present 

Varying degrees of the defonnity occur In the sbghtcr cases the 
cervical ‘'hortoning is not morkeil to any great extent The condi- 
tions found on X ray examinatjon vary m an extraordinary nay In 
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the typical extreme case there is a fusion of the lo\\er cer\^cal ver 
tebrse and usually the thoracic vertebrae, into a sohd mass Less 
extreme cases vary from simple atlanto occipital fusion to all pos- 
sible combinations of fusions of different vertebrse There is thus 
evident a considerable defornuty of the cervical spine and usually 
numerical reduction of its component elements Cervical spina bifida 
IS usually present As in other congenital defects, there .are frerpieutl^ 
associated defects m other parts of the bodj Thus one case showed 
a supernumerary lobe of the lung, while m another there was a patent 
foramen ovale, and m another a cleft palate Occasionallj mental 
retardation is present A few have shown functional impaurment of 
the upper extremities suggestive of a common neurogenic ongm 

The condition is evidently due to irregular segmentation of the 
spine in the early weeks of foetal life if the embryo is subjected to 
any injurious influence 

The importance of recognizing the condition lies, not lu any hope 
of remedying the deformity, but in its differentiation from other cou- 
ditions which present a somewhat similar appearance and are to some 
extent amenable to surgical treatment, namely, congenital torticollis 
and Fott’s disease The simpler congenital deformity of elevation of 
the scapula has also to be considered 

It would also appear desirable to investigate the cervical spme m 
all patients presenting Sprengel’s deformity, since it is mvanably one 
of the elements of the grosser Klippel Fcil sjTidrome 

Treatment 

Treatment as a general rule is not indicated, but m cases where 
there is an extensive fold of skin a plastic operation may produce 
marked improvement Gilhes has described such a case 

CLEIDO CRANIAL DYSOSTOSIS 

The syndrome known as Cleido Cramal Dysostosis and described 
by Mane and Fenton in 1897, is a relatively rare condition, of which 
the leading features are {!) apJosia of the clavicles , (2) exaggerated 
development of the transverse diameter of the cranium , (3) delay m 
closure of the fontanelles Hereditary transmission is the rule The 
condition affects both sexes equally, and may be transmitted by either 
father or mother, to either sons or daughters Several cases arc 
reported, however, m which neither a fanuhal nor a hereditary Instory 
was discoverable 

Hemeke distinguishes between the following vaneties of congeuital 
defect of the clavicle 

1 Where the ends of the bone are normal, but a pseud artlirotic 
gap filled with connective tissue exists between them 

2 Where there is a partial defect of one end, usually the acroiiu d, 
its place being taken by fibrous tissue 
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3. Where the ^YhoIe clavicle is absent. 

Where the scapula is absent in adilition, the deformity must be 
regarded as an aplasia of the whole shoulder girdle rather than a 
dysostosis. 

TJie deformities of the clavicles are always accompanied by varia- 
tions in the muscles. The clavicular portion of the trapezius may he 
absent ; there may he mal-devclopment of the pectoralis major ; the 
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clavicular portion of the deltoid may bo tleficicnt; or there may bo 
a ivide variation in the form of the sternomastoid. 

3fany other malformations Iiav'e been reported in association with 
defective cla%nclcs. Some of these are : brachiogephaly and dolico- 
cephaly ; malformations of the various sutures, fontanelles, and bones 
of the skull and face ; disturbances of dentition ; achondroplasia ; 
variations in the small bones of the hands and feet ; deformities of 
the thorax, spine, and pelvis ; prolapse of the virginal uterus ; inguinal 
hernia ; and spina bifida. 
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Etiology 

Little or nothing is know n of the etiology of this condition Stemdler 
thinks it belongs to the class of mtnnsic systemic deformities, arismg 
during the first week of embtyomo hfe The condition affects the 
bones which are formed in membrane Thus the vault of tlie skull 
may show membranous areas which persist throughout life The 
clavicle itself is mainly formed m membrane Its ends, howei cr, are 
ossified from cartilage, and m this deformity the ossification of the 
ends usually proceeds as m the nonnal condition, so that the chi icle 
IS represented as a flexible membranous rod with a portion of hone 
at either end In Hemeke’s other tj^pes, the error is evidently more 
extensive, and tlie normal ossification of the parts derived from cdi 
tilage IS also interfered ivith 

CuNicAL Features 

The patient is usually brought to the surgeon on account of some 
accidentally discovered trouble with the shoulder Sometimes an uide- 
fimte injury precedes, but mote frequently no such history is obtamcd 
Esammatiou usually shows an apparently ununited fi;acture, or com 
plete absence, of the clavicle and the pahent can usually approximate 
the tips of his shoulders to each other below the chm 

Treatment 

If pain IS present £rom the pressure of one or other of the ends, 
then removal of the pait is indicated As a rule there u little or 
no disabihty or discomfort and the abnormal mobihty is not usunll) 
a hindrance 

CONGENITAL DISLOCATION OF THE SHOULDER 

True congenital dislocation of the shoulder is very rare, but the 
term is, wrongly, applied to acquired dislocations occurring at or 
shortly after birth which are not so imcomniou The commonest 
forms of acguired dislocation are those arising from trauma at birth, 
or developmg as a sequel to birth palsy The true congemtal form 
IS not associated with difficult labour, and there is therefore no evidence 
of bruising at birth It is often not discovered for some time 

The dislocation is invariably posterior, and subspinous Grcig, 
reviewing this condition, draws attention to Studder’s observations oa 
two cases in one family in which the defonmty occurred lu eacli case 
the labour bad beeu easy , the accoucheur had failed to recognize the 
deformity, but it had been noticed by the mother soon aft erirards The 
deformity was the same in both cases viz abduction at the shoulder, 
medial rotation of the arm, and slight flexion of the arm and forearm 
ilovement was hmited, and the head of the humerus was palpable 
below the spine and behmd the acromion The glenoid could not bo 
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felt the scapula \\as small and the acTomioQ and coracoi 1 were closely 
approximated The electncal reaction of the muscles was normal 
Congenital dislocation of the shoulder has been described m associa 
tiott'wath congenital dislocation of the hip In cases operated upon 
the head of the humerus has been found to be small and atrophied 
ard resting on a facet on the posterior aspect of the glenoid fossa 
Greig states that muscular action alone hardly seems a likely pos 
sibility Uterine pressure alone seems equally unlikely, but the two 
together accompamed or not bj some sjiasmodic contraction, of a 
muscle or group of muscles seems to give a possible explanation ’ 
It seems not unlikely however that as m congemtal dislocation of 
the hip an aplasia of the glenoid fossa may be the most potent f ictor 
m producing such a lesion Those who have operated on the condi 
tion appear to have found no great difficulty m reducing the disloca 
tioii Some cases have been reduced by manipulation alone If this 
IS successful then the arm must he splinted for a few weeks to keep 
it in position 


CERVICAL RIB 

It 13 an old observation that numerical xanations are common in 
the rib series of man there may be an extra nb cither m the cervical 
or m the lumbar region on one or both sides 

Galen and VesaUus were the first to describe a cervical nb m detail 
It IS a supernumerarj nb which spnngs from one of the cervical ver 
tebrai usually from the seventh, rarely from the sixth and very rarelj 
from the fifth 


Embbyoloov 

Mood Jones attributes the formation of supernumerarj nba to a 
conflict between the developing nerve plexuses aud nbs In the higher 
forms of ammal Ufe the limb buds when tbcj appear are m relation 
to several vertebral segments the nerves from which grow into them 
As the growth of the limb buds docs not keep pace with the longi 
tudinal growth of the vertebral coluum the course of the segmental 
nerves to the buds becomes more and more oblique There then 
ensues a conflict between the obhqucly running nerves and the develop 
ing costal processes of the cervical vertebra. The nerves much larger 
in proportion to the vertebro and nbs of the embrjo than to those 
of the fullj developed aminal impede the growth of the costal pro- 
cesses Tiio extent of growth of anj cervneal process is therefore 
determined bj the extent of the resistance of the nerve m its path 
Jones believes that when there is an accessory cervical rib — i e a Iijpct 
troplued cervical costal process there lias been a preceding anomaly 
111 the nerve plexus It is now well cst,ibhshccl that m addition to 
the normal arrangement two well marked variations maj occur in 
the grouping of the brachial plexus These are 



GJ CONGENITAL DEFORMITIES 

1 IJie pre fixed plexus wluch receives a considerable part of the 
fourth cervical root, and only a small contribution from the first 
thoracic 

2 The post-fixed plexus i\luch receives no fibres from the fourth 
cervical but has a large first thoracic contribution and a reinforce 
iiieiit from the second thoracic 

In association with the first tvpe of plexus the costal process of 
the seventh cervical vertebra does not encounter its wonted resistance 
and therefore tends to be unusually well developed With the post 
fixed plexus the costal process of the first thoracic vertebra is met 
b} abnormal resistance and may remiin rudmientarj Todd on the 
other hand is of opinion that the blood v cssels are of equal importance 
in producing anounhcs of tbc upper eud of the thorax 

Vnatomv 

lu 1869 Gruber of St Petersburg classified cervncal ribs bj dividing 
them into four groupa 

1 A rudunentary nb m which the costal process does not teach 
beyond the transverse process 

2 more pronounced tj-pe m which the cervical nb reaches 
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beyond the transverse process and either has a free end or touches 
the first nb 

3 A.n almost complete nb joined to the cartilage of the first nb 
by a distinct band of fibrous tissue or bj the tip of its long bodj 

4 \ complete nb which possesses a true costal cartilage umting 
with the cartilage of the first nb or wjtb the sternum 
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I complete n!) extends hterallj from the se\ tilth triusver&e pro 
cess then turns fornards iiid downwards between the scalenus antenor 
and scalenus medius muscles to jom the costal cartilage of the first 
rib As it turns dowmvanjs the brachial plexus passes o\cr it and 
on its downward course the subclavian artery arches backward and 
laterally across it Usnallj the scalenus anterior acquires some attach 
meat to the cervical rib and separates it from the subclavian vein 
Aboi e the vein and close to the nb the transverse scapular and trans 
verse cervical branches of the tJiyreo cervical trunk pass across the 
root of the neck Above and almost parallel to them is the postenor 
belly of the omohyoid muscle 

When the rib is incomplete the scalenus antenor is less hkely to 
be attached to it "Murphy states that if the nb is long enough the 
space between the cervical and the first thoracic nb is occupied by inter 
costal muscles and by an intercostal vein and artery m exactly the 
same manner as ui the thoracic mtercostal spaces 

Not everyone with a cervical nb suffers from pressure on the nerve 
cords, indeed it is well known that some persons with well developed 
cervical nbs have no symptoms It has been laid down as a rule by 
Lewis Jouea that where a bouy prominence can be felt with ca^e the 
brachial plexus is usually free from pressure lu these cases it is to 
be presumed that the pre fixation is considerable and that the plexus 
and the bony outgrowth have readjusted themselves at a higher level 
than normal 

The normal dropping back of the shoulder girdle and the upper 
extremity which occuw m adolescence is another important anatonu 
cal feature In women the shoulder drops back farther than m men, 
and it IS obvious that the greater the drop of the arm relative to the 
highest nb the greater %v]Jl be the tension on the lowest cord of the 
plexus as it arches over that rib It is also obvious that when drooping 
of the shoulder girdle has produced sufficient lemion to cause the 
development of symptoms these would probably be reliev ed by elev itioii 
of the shoulder 

Incidence In reviewing 80,000 routine exaimuatious at the Alayo 
Clinic for the five years ending m 1914, Henderaon found 31 cases of 
cervical nb The condition is bilateral m 67 to 80 per cent of all 
cases Two cervical ribs on the same side are extremely rare but 
have been reported 

Cetvic.ll nb is found more often on the left side but according 
to "Murphy , sj inptoms are more coinmou on the right because of the 
greater use made of the right arm because the nglit bracliial plexus 
13 m closer connection with the corxespondiug nb than the left and 
because tliere is a greater drooping of tlie nght shouldtr m nght- 
handed persons Sargent reports lliat in his senes of cases symptoms 
were usuaDy present on the side of the smaller nb 

Authontics are agreed that the condition os more common m wointn 
than men Childbirth, the greater su%eptibihty of women to the con 



64 CONGENITAL DEFORJHTIES 

ditions which precipitate symptoms— rapid loss of \\ eight, chrome ner 
vous exhaustion, and general ptosis— are important factors, as also is 
the greater drooping of the shoulder girdle in women 

Symptoms and Signs 

Aetiology, Sjniptoms may occur at any age, the earhest being 
recorded by Stiles m a patient of 18 mouths The a\erage ac^e is 
about 30 jears During childhood and adolescence there is a pro- 
gressive descent of the shoulder girdle, which normally attains its 
final position m adult bfe In many individuals, a further droop 
may result from acquired deformity, and, if a cervical nb is present, 
the persistence of this defonmty places the lowest plexus trunk under 
conditions of abnormal tension The elasticity of the nerve trunk 
penults shglit repeated fnctiou without damage, but the margin of 
safety is small, and fnctioo neuntis easily initiated 

Adson and Coffey have pomted out the importance of the scalenus 
anterior muscle m the causation of symptoms They were able to 
demonstrate the pressure on the nerve Uuidcs of this muscle by making 
the patient elevate the ebn, extend the neck, or rotate the head to 
the affected side, while takmg a deep mspiration This produced par 
ffisthesia over the distribution of the brachial plexus, and, frequently, 
obhteration of the radml pulse on the affected side There is evidence 
that m some cases the scalenus medius, or a fascial band in the same 
plane may cause the symptoms, and m such cases these tight structures 
will also be divided Adsoii attnbutes the pathological changes m the 
distal vessels, and particularly the cjanosis product, to a disturbance 
of sympathetic innervation 

Symptoms of cervical nb may be grouped as sensory, motor 
vasomotor and local 

1 The Sensory Symptoms (o) Subjective In many cases the 
patient complains of tingling m the hands and fingers, particularlj in 
the finger tips As a rule, these symptoms are unilateral, a point of 
uuportance in diagnosis They are more frequently referred to eitlier 
the ulnar or the radial side than to the whole hand 

Pam IS also expenenced, and is constant m its distribution It is 
usually felt only ui the forearm, hand, or fingers, and radiates cbiellj 
m a downward direction The pain may be sharp and lancinating 
and may be brought on by sudden rotation of the head or bj a force 
ful, downward pull of the shoulder Sometuues it is dull, aching, 
burning or bormg m character, and fimquently occurs late m the dav 
after the patient has been workmg for a time Especially is this so 
m the case of housewives, when it often begins after sw eepmg, wash 
mg, or dusting 

(b) Objeciiie In some cases there is no alteration in cutaneous 
sensibihty, but as a rule senabUity is diniimsbed or lost This anaa 
thesia does not always strictly correspond m its distribution to the 
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nrtah suiiphtd by the cadial or ulnar nerves nor dots it entirely comcide 
with a root supply 

2 The Motor Symptoms In the early stages there is steadily 
increasing weakness of the hand and mabihtj to carrj out finer 
mo^ ements 

Wilson describes two types of muscular involvement The first of 
these called the median type is very frequent There is early wast 
ing of certam muscles of the thenar emmence viz the abductor polhcis 
and the opponens pollicis all the other thenar muscles mcluding the 
flexor polhcis btevis being intact The waatmg may be shght or pro 
found enough to render apparent the outline of the metacarpal bone 
of the timmb The fact that only two of the three thenar muscles 
supplied by the median nerve are affected, indicates that the nerve 
supply of the thenar muscles is denvod from two sources — the eighth 
cervical and first thoracic segments 

The second type of muscular mvolvemeut is that corresponding 
to the ulnar distribution Wasting of the interossei is present and 
in appearance the hand approximates to the mam cn griffe indicative 
of a lesion of tiic eighth cervical root Occasionally only muscular 
cramp lu the hands and fingers is complained of muscular atrophy 
being absent 

3 Vasomotor Symptoms Circulatory changes may produce a 
dusky coloration of the affected arm and hand associated with mild 
trophic changes in the tips of the fingers Several cases have been 
reported where gangrene of one or more fingers has followed obhtera 
tion of cither the radial or the ulnar artery or both Dmumition in 
the volume of the radial pulse is conunoii The pulse can be detreaaed 
or obliterated by making the patient elevate the cinn or flex tlit head 
to the affected side during inspiration Occasionally the subclavian 
artery may be seen pulsating above the clavicle and even aneurism 
of the subclavian artery has been noted The presence of Horner s 
syndrome has been recorded due possibly to pressure or traction on 
the mfenor cervical ganghoii 

Todd has suggested that the vascular symptoms arc due to the 
pressure of the nb upon that portion of the sympathetic winch enters 
the anil by the lowest trunk of the plexus Telford andStopford have 
shown that the arrangement of the sjnipathetie fibres m the lowest 
trunk, IS not constant but that they occasionally form a separate bundle 
on the inferior aspect of the trunk They are then in apposition with 
the nb and they may be exposed to fnction or pressure Thi i bundle 
of sympathetic fibres is distributed along with the branchts of the 
plexus to the peripheral vessels at varying levels and friction induces 
irritation with consequent spasm of the artcnal wall The jicnistcnt 
spasm roust embarrass the vasa vasoruiu and load to changes m the 
health of the vessel wall Thrombosis aud gangrene are secondary 
to those changes That portion of the main arterial trunk (subclavian 
and axillarv) which lies above the pcctoralis major tendon is mntr 
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rated by a peri-arteria] plexus, and not by branches from the cerebro- 
spinal uerres, so that it is not affected by cervical rib and remains 
open, healthy and pulsating. 

Levris and Pickering criticize the above theoiv*. They believe that 
obliterative lesions of the distal limb arteries are due to mjniy of the 
subclarian artery betrreen the articulation of the cervical and first 
thoracic ribs and the clavicle, which space may often be so narrow 
as to nip the arte^. -They suggest that this injury may be followed by 
thrombus fonnation and subsequent detachment of the thrombus, so 
obstructing the distal arteries, .\neurysm of the artery has been 
described, and Eden has tabulated forty-five published cases forming 
an impressive body of evidence in favour of the view that the vascular 
disturbances result from injury to the subclavian artery. 

4. Local Symptoms. Not infrequently the patient complains of 
a dull ache or a dragging pam, at the root of the neck. 

' Dugnosis 

An abnormal transverse process of the seventh cervical vertebra 
can usually be demoustrated in an X-ray film. It is only by count- 
ing the niunbet of vertebras which lie-inferior to the suspected super- 
numerary rib that the real nature of the case can be determined ^ith 
certainty, as it is known that by no means all rudimentary ribs are 
derived from the seventh cervical vertebra, although clinically they 
are conmion]y classed as cenical ribs. 3Iany of them are rudimentary 
first ribs. 

The severity of the symptoms does not depend on the size of the 
bony projection. A small bony rib which might reasonably be con- 
sidered little more than a large transverse process, may be so anchored 
down to the first rib by a firm fibrous band that the nerve is subjected 
to continuous and severe stretching. On the other hand, a large or 
even complete accessory bony nb may be present without causing 
inconvenience. 

As similar symptoms axe often present in patients who show little 
radiological evidence of an accessory rib, certain spinal diseases, such 
as syringomyelia, and progressive muscular atrophy, and also lesions 
of the ulnar nerve, must be considered in diagnosis. 

In syringomyelia the thenar eminence may remain unaffected for 
some time. 

In progressive muscular atrophy the thenar muscles are usually 
the first to be affected but the whole group is involved, whereas, in 
the case of cervical nb, selection is apparent. This dissociated palsy 
of certain of the thenar muscles is of considerable importance in 
diagnosis. 

Treatment 

Surgical treatment of the condition is indicated when the symptoms 
are sufficient to incapacitate the patient ; and when there is evidence 
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of circulatorv disturbance such as obUteration or reduction of the 
radial pulse on extending the neck or rotating the head Where there 
13 marked paraesthesia and the patient is of a neurotic type the advis 
ability of operation should be discussed the decision being left to the 
patient 

If a cervical nb is diacoi ered accidentally and is causing no s) rap 
toms surgical treatment is not indicated In these cases it is well 
for psychological reasons to refrain from informing tl e patient of the 
condition 

In many cases where the symptoms are shght impro\ement results 
from the development of the tiupezius and the levator scapulae muscles 
Bracing up the shoulders relieves the constant strain on the ne^^e 
trunk as it crosses the abnormal nb This improvement is particu 
larly seen in cases where there has been a recent illness with loss of 
muscular power In some cases it may be advisable to change the 
occupation to one m which less strain is thrown on the affected arm 

In cases wnth severe symptoms operation should be recommended 
as the condition can be cured by removal of the rib and the fibrous 
band which is causing the abnormal pressure Pam and circulatory 
disturbance are the principal indications for operation and when the 
condition has gone as far as muscular atrophy operation is unlikely 
to be of benefit 

The Operation The operation may be performed through an 
anterior or a postenor mcision the former being preferable 

V sandbag is placed under the shoulders and the bead turned well 
to the opposite side A long straight oblique incision is made from 
just abo\ e the sterno clavicular joint outw ards and upwards at an 
angle of 30 degrees with the chviclc for about 5 mcUca The 
trapeaus and the spinal accessory nerve are retracted backwards 
after resecting the descending Buperficial cervical nerve The 
omohyoid muscle may be excised The external jugular vein and 
the postenor border of the sternomostoid are freed and retracted 
inward The transver&o cervical artery is ligated and divided as 
it crosses the braclual plexus The plexus is exposed alorio the 
antenor surface of the scalenus incdius muscle between the lateral 
border of the scalenus antenor aud the clavicle The lower part 
of the scalenus raedms muscle is reached by mobdizing the plexus 
and retracting it downward and mward The suprascapular nerve 
is found arising from the lateral border of the upper trunk of the 
plexus The long thoracic nerve is carefully protected from injury 
m freeing the plexus from the scalenus mcdius It hes behind 
the lateral portion of the plexus betwem it and the muscle The 
two upper roots pierce the muscle The lowest crosses m front 
of it and the trunk of the nerve after crossing the first digitation of 
the serratus antenor descends behind the clavicle to reach the axilla 
The serratus anterior which occupies the floor of the outer angle of 
the wound is recognized by the transverse direction of its fibres 
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Should the nb be not well developed, it iviH be found by dividing 
the fibres of the scalenus medius above the first thoracic nb Stretch 
mg between the two nbs is a thin sheet of muscle fibres the homo 
logues of the thoracic intercostal muscles they are divided close to 
the cervical nb so as not to mjure the pleura and what corresponds 
to Sibson’s fasen is carefuUj divided along its inner border Before 
this can be done the lowest trunk of the plexus which arches over 
the cervical nb must be freed and retracted downward and inward 
Before freemg the nb carefully from the cervneal pleura it divided 
at its junction with the tip of the transverse process and the seventh 
cervical vertebra 

Frequently the antenor extrenuty of the nb is found to extend 
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farther forward and to join the first nb opposite the scalene tubercle, 
the scalenus anterior being inserted mto both structures In such 
cases the subclavian artery bes m front of the articulation In deal 
mg with this condition the third part of the subclavian artery is ex 
posed at the lower and inner angle of the wound, freed from its fascia) 
sheath, and retracted downward and inward This allows of the 
detachment of the insertion of the scalenus anterior from the tip of 
the cervical nb and al«o of the removal of the outgrowtli of bone 
which IS sometimes thrown out to meet the cervical nb 

If the nb is rudimentary it b completely embedded m the sub- 
stance of the scalenus medius In such cases a fibrous band frequently 
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extends downward and forward like i bowstring to iie attached to 
the first rib at or distai to the scalene tubercle \s the first dorsal 
nerve arches over this band on its waj to join the eighth cervical 
nerve it is important to remove the band along with the rndimen 
tarj nb The best access to it is obtained by opening up the interval 
between the upper and middle trunks of the plexus by small goitre 
retractors 

The operation is completed by sutunng the cervical fascia with 
catgut and the skin with fine silkworm gut and clips No dram is 
inserted 

Adson removes the supernumexaiy rib bj an inter plexar route as 
depicted m Fig 28 

Adson and Coffcj now beheve that the removal of the rib is un 
necessary inasmuch as the subclavnan arterj and the brachial plexus 
are immediately reheved from pressure and irritation detaching 
the scalenus anterior from its insertion Thej have operated on four 
patients m each case dividing the tendinous attachment of the scalenus 
anterior without removing the cervucal nb They state that sjnnptoins 
were completel} reheved The paper of Adson and Coffey presents a 
very convincing argument and the operation is probably sufficient m 
a number of cases but ni man> the nb stili his to be removed to bo 
certain of cure 


THE SCVLENUS SYNDROME 

The term scalenus s>ndrome has been applied to the condition m 
which the nervous and vascular comphcitions usunllv associated with 
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c«mcal nb occur m the abseuce of aoj demonstrable bou} ibiiormaht^ 
at the root of the neck It Ins long been known tint compression of 
the brachial plexus aiul of the Mibclni'iu arterj ma> be produced b} 
the fiist thoracic nb, ami the condition has been reheved bj re-ection 
of the offending nb Many of these cases are diagnosed as neuntis, 
neuralgia, progressive muscular attophj, etc Some are tnumatic m 
ongm, spnptoins developing ifter an injury which causes i>agging of 
the shoulder In most coses, however they develop spontaneously, 
sometimes dutmg adolescence They are often initiated or ‘iggravatal 
exertion, or b} drooping of the shoulder from carrying heavy objects 
or wearing a heavy coat and are relieved bj elevating the arm 
The aymptonis, as m most cases of cervucal nb ate chiefly referred 
to the distnbution of the lower trunk of the brachial plexus, the eighth 
cervical and first tlioricic roots There is pam or sensory disturbance 
along the medial aspect of the arm and forearm, and m the fourth anil 
fifth fingers , and atrophy of the hand muscles Common symptoms 
ire coldness of the hand, sometmies associated with slight duskiness, 
weakness m the hand and pam m the arm , trophic sores were noted 
m two of Stopfbrd’s cases There arc coses too, where the chief pam 
is elsewhere than m the area of the brachial plexus, e g m the middle 
of the clavicle Stopford pomts out that m the objective sensor) 
disturbances the loss of protopathic sensibility is greater than that 
of epicntic, and suggests that this diASOciation is characteristic of nerve 
compression Hitherto the condition Las been reheved by resection of 
the dorsal nb, but m the opinion of Oebsner Gage and De Bakey this 
formidable operation is unnecessary since decompression of the plexus 
and artery can be obtained just as effectivel) and far more simply h) 
excision or even division of the lower end of the scalenus autenor 
muscle and often the scalenus inedius as v\ell This operation was 
first lecomiuended by \dson and Coffey for the more usual cervical 
nb syndrome Division of the muscle allows the plexus and artery 
to slip forwirds and downwards, and anyone famihar with the operation 
will testify to the immediate and remote success of the decompression 
m all straightforward cases 

In certain cases the divisiou of the muscle may not be enough to 
relieve the pressure on the plexus owing to the position of the nb — • 
cervical or first' — and m these cases the nb must also be removed 
The scalenus anticus muscle is supphed by the 'eventh cervical 
nerve, and it is <5aid that any pamful condition in the area supphed 
by the third to the eighth cervical roots may set up a reflex stmiulation 
of the nerve resulting m spasm of the musclc This further irntalci’ 
the roots and sets up a vicious circle Freiburg says that m certain 
circumstances any lesion mvolvmg the cervical spme or shoulder girdle 
may be the exciting factor causing the syndrome Ochsner Gage and 
De Bakey mdeed found at operation that the scalenus anticus was 
hypertrophied, spastic and fibrotic and were of the opinion that thi'* 
was due to such reflex imtation 
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CONGENITAL ^VRY-NECK 
(Torbcollia} 

This 13 a deformity cluractenzed by lateral mclination of the licad 
toiiards the shoulder, accompanied by torsion of the neck and devu 
tion of the face It is caused by unilateral contracture of the sterno 
mastoid, with secondary shortening of the fasciae anil the other muscles 
of that side of the neck 


Etiolo<j\ 

Many theories have been advanced to explain the development of 
torticollis It IS claimed by some that there is justification for the 
hereditary theory, because cases with co existing congemtal deforim 
ties, such as club foot or congenital dislocation of the Inp, have been 
desenbed 

No\e Josserand .md Vianny think it is isch«inic m origin They 
state that the middle part of the sterno mastoid muscle is supplied 
by an ‘ end artery ” i branch of the supenor thyroid — and they have 
noted tliafe m ever) case of wry neck the lumen of the sterno mastoid 
artery has been obliterated at the anterior border of the imiscie 

It is generally held that trauma is the primary cause of this 
clcforniity The usual belief is that during hbour a temporary acute 
obstruction of the veins of the muscle occurs, and that this is ren 
dered permanent by patchy intravascular clotting in the obstructed 
venous tree In the earl) months of life this clotting is evidenced 
i>y the development of the sterno mastoid tumour of infancy The 
tumour eventually disappears its place being taken b> fibrous tissue 
winch later contracts The mechanism, tliereforc is lery similar to 
that which produces the so called isclijemic contracture of the flexor 
muscles of the forearm (Volkmaim’s contracture) 


CniNJCAL Ft-ATUBES 

The condition first becomes c\idcnt in the first few moutlis of life 
when the mother notices an elongated svscHing lu the lower half of 
the sterno mastoid muscle This swcUing os at first tender, and the 
diild cnes bitterly if it is pajpitcd, or if the muscle is stretched in 
any way Gradually the swelling and the tenderness subside, but b} 
the end of the first jear of life it w noticed that the muscle is tciLse. 
This tenseness is due to the development in the substance of the uiuhcle 
of a band of fibrous tissue winch, by a slow but progressive contrac 
tion, pulls the hea<l into the charactenstic attitude, so that the tar 
on the affcctcil side appears to be pidle<l down fowanls the sterno 
claMcuIir joint of the same side, while the face is rotatcil towanls 
the opposite sule If the ilefoniiity is not corrected, a gratliial atrojihj 
of the face on the alToctiHl side desclops md becomes mcrcismgl^ 
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evident with the growth of the child As growth continues, changes 
take place m other tiasues , all the soft parts on the affected side 
undergo adaptue shortening A\hile the bones of the cervical and upper 
thoracic spine acquire a fixed scohotic deformity 

Patholocv 

\ sterno mastoid tmnour appears about two or three weeks after 
birth as a spindle shaped swelling occupying the position of one sterno- 
inastoid muscle It may affect only the sternal head but frequently 
both beads are unpheated The tumour gradually becomes absorbed 
and finally disappears m from four to six months after birth On 
microscopical examination it is found to consist of yoimg cellular 
fibrous tissue contaming here and there remnants of the original 
muscle fibres which are seen to be undergoing degeneration 

Vt the end of about a year changes hitherto confined to the stemo- 
mastoid muscle become evident m other structures m the ucck The 
muscle has now been reduced to fibrous tissue which lus contracted 
and there is also some thickening and contraction of the deep cervical 
fascia and of the scalenus antenor and medius The vessels on thb 
side of the neck likewise become shortened m the late stages of the 
condition and are smaller m cahbre 

The majority of cases show la their later stages a well marked 
xsymmetry of the face which on the affected side becomes shorter 
from above downwards and wider from dide to side In addition 
on the affected side the froutal eminence is fiattened while there 
IS a well marked protrusion of the occipital region on that side The 
vault of the skull is thrown backwards on the affected aide and for 
wards on the opposite side giving rise to a deformity which la 
comparable to that seen in the thorax in cases of thoracic scohosis 
and hence the name scobosis capitis is sometimes and qmte accu 
rately apphed to it Occasionally an exostosis appears on the clavicle 
at the site of attachment of the clavicular head of the sterno*ma«toid 

Diagnosis 

The recognition of congemtal wry neck should theoretical/}, pre 
sent no difficulty but some cases are obscure Every cj e should bt 
X rayed to exclude auy vertebral anomaly which may be the pniuarj 
error 

There is often a history of difficult birth although cases hav e been 
reported after a Cfesarean section The early fusiform swelling ma' 
have escaped notice but the later cord like contraction of the sterno- 
mastoid is characteristic 


Treatment 

The treatment should be begun at an early stage, as the develop 
ment of the deformity mav thus be arrested in nuld cases It is 
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doubtful whether it is wise to mimpulate ind stietch tJit sterno 
mastoid muscle wlule the tumour is tender hi these cases it may be 
better to operate as soon as the child is strong enough say at the 
age of a mouth aud to excise the tumour iht cause of the condi 
tion 13 thus removed aud further changes are prevented 

In mild cases however niampulatiou and exercises are sufficient 
The head having been grasped by the hand is moved into a position 
m which the deformity is over corrected the object being to stretch 
the iffected sterno mastoid The maiupulation must bo performed 



Tio 30 — Congenital W ry Neck 
Defora and aRct open d lUon t€ tb« ihortened stxuciura 


gently If this is carried out daily there will probablv be little or 
no evidence of contracture at the cud of a few months 

\\hen the child is not seen until the age of 2 or 3 jeara operation 
IS usually indicated for at that date inainpulation is not likely to 
stretch the fibrous cord which replaces the muscle Subent meoiis 
tenotoinj is not adnsod as it' is impossible to ensure that all the 
shortened structures will be divided and there is a danger of injuring 
the great vessels at the root of the neck 

These objections arc not applicable to the open operation It can 
be performed through a comparativil) short incision so tint the scans 
insicjiuficant The operation w earned out under general auAsthesia 
the head being laid ovtr i wndbag ao that the shortened muscle is 
renderc*! proimntnt In incision Ji inches in length is made 1 inch 
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abo\e ind parallel to the clavicle, with its centre over the attJthmtnt 
of the affected muscle In makiiig the incision the skm is pulled doini 
over the clavicle so that there isnonskof injurmg the vessels at the root 
of the nod The muscuhr heads are defined and a flat dissector having 

been slipped beneath theirdeep 
surfaces each head is di\ ided 
When the muscle has retracted 
the deep cervical fascia is 
divided and if necessary the 
carotid sheath and the scalenus 
anterior Dunug the opera 
tion the head is gradually 
mampulated mto the correct 
position m order to brmg anv 
shortened structures into pro 
minence The wound is closed 
vMthout dramage by mcaiw 
of fine mterrupted horse hair 
sutures After the dressing la 
apphed the head may be placed 
m an ov er corrected position 
and retained there by means 
of a bandage or by a special 
apparatus 

Fia 31— Congenial Urj'Neck The after treatment which 

The of tbe face i« h«r* uiwi 13 of great importance shoul 1 

be contmued for about six 
months It consists of active and passive movements to prevent any 
recurrence of the deformity 

Mhen it is desired to avoid a visible scar a muscle slide operation 
may be carried out as advocated by Lange 4n incision is made 
ov er the ongm of the stemo-mastoid from the mastoid process , this 
lies entirely m the hairy scalp The muscle is erased from the mastoid 
process and from the superior curved line of the occipital bone The 
operation is inadvisable where more than 1 inch of lengthenmg is required 
as greater mobilization may damage the spinal acccssorv nerve 

OTHER FORMS OF WRY ^ECh 
Spasmodic Wry neck 

The spasmodic type of wiy neck occurs most commonly m idults 
and is obvious as soon as the patient is esamined Clomc coutrac 
tions of certam muscles produce jerking motions of the head, which 
is suddenly and vaolentlj pulled over to one side while the face is 
rotated towards the opposite side The greater the attention paid to 
the patient the more vnolent do the spasms become The steruo 
mastoid and the trapezius on one side and the posterior rotators of 
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the opposite Side act together so that the result is a typical torticollis 
Vt first the spasms may be controlled by the patient but later they 
are quite involuntary and indeed may spread to the facial muscles 
the muscles of the mouth and even to those of the shoulder 

Ptiology 

file (luestion of etiology is mteresting tUougli rather mystenous 
IJiough long considered a neurosis it is now believed to he an expres 
Sion of some lesion of the basal ganglia There are various types and 
Cntchley conveniently relegates them into four groups 

(1) Psjcliogemc eases A group where the head inoveinent is 
a habit spasm or tic and usually found m younger patients 

(2) Following epidemic encephalitis and with or without a Parkinson 
syndrome 

(3) As a part of i widespread stnatal syndrome it may be seen in 
j regressive chorea athetosis Or other affections of the basal ganglia 

(4) The pre senile progressive cases occur in middle or later life and 
form the largest group 

Ocular torticollis is recogmzed by the presence of abnormal move 
nients of the eyeballs 

Treatment 

Sedative drugs and re educative exercises should be tried while 
fixation of the head and neck m a poroplastic jacket sometimes brings 
a considerable degree of relief Surgical measures are carried out m 
aggravated cases aud consist of resection of the spinal accessory nerv c 
on one side and of tlic postenor primary divisions of the first three 
cervical nerves ou tlic other This has given considerable benefit in 
many cases the results being better than those following division of 
the affected muscles The author docs not advocate operative mtas 
ures as the results are disappointing 

The Operation Dandy advocates resection of the semory and 
motor roo^ of the first second and thml cervical nerves through a 
high cervical hmmcctoiny in which the Jamma) of the upper three 
V ertebro are rtuiovcd He uses a median vertic tl incision The spinal 
acce^ory nerves aic divided mtnspinvUy at tho Kvcl of tho foTaiiieri 
magnum only m order to obtain letter exposure of tin. fiist cervical 
motor branch \\ hen tins part of the operation is concluded the 
patient is turned on his lack the spinal accessory nerves are then 
exposed iml divided through two small incisions m the neck and the 
central ends doubled back ml sutured in tins position to prevent 
regeneration The extra spimJ resection is added lest some of the 
anterior filaments escape m tlic mtra spinal operation 

Other forms of w ry nock demand only brief notice Tlie acute form 
occurs during some infection of the neck such os infcctecl glands The 
Irauinalic form follows injury which his resulted m the formation of 
fibrous tissue with subscjucut shorttmu^ V jKiraljltc fon% may 
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develop as a result of division of the spinal accessory nerve dunu 
the operation for tuberculous cervical glands ° 


CONGENITAL RADIOULNAR SINOSTOSIS 
In congenital radio ulnar synostosis one or both forearms are fixed 
at birth in a position midway between pronation and supination as 
a result of fusion of the proximal ends of the radius and ulna In 
some cases the condition is hereditary and it is equally common in 
both sexes 


Morbid Anatosh 

WiUoe lias described two different lesions to nhich the term ndio- 
uluar synostosis may be apphed though it is probable that the second 
type 13 not a true failure of separation of the upper ends of the fore 
arm bones 

In the true coiiffenilrd ladto ulnar synostosis the upper enil of the 
radius is imperfectly fonned being fused to the ulna for a distance 
of seaeral centimetres The bony union is of an intimate nature 
and there is no compact layer mterveumg betneen the spongiosi of 
the radius and that of the ulna The head of the radius may be fairly 
complete and fused to the ulna or may be absent Ibis headless 
type IS sometmies classified os a separate variety The shaft of the 
radius arches forwards more than usual and is longer and stouter 
than that of the ulna suggesting that there has been either some 
arrest m the growth of the ulna or stimulation m growth of the 
radius The lower ends of the boues are almost invariably separate 
although Appraille has observed synostosis of the distal ends as well, 
while Melchior has reported a co existmg Alodelung s deformitj Pn 
mary synostosis is usually bilateral in over 80 per cent of the recor led 
cases both forearms have been affected 

In the second type there is a congenital dislocation of the iiead of 
the radius and the radius and ulna arc fused at some point a short 
way distal to their upper extremities usually m the region of the 
coronoid The dislocation may be either backward or forward more 
frequently backward In backward dislocations the point of fusion 
of the two bones is at a lower level on the shaft but it is never so 
extensive or intimate as m a primary synostosis The radius is reh 
lively longer and stouter than the ulna but shows the same curvature 
as lu the primary type 


Ltiologx 

Congemtal radio ulnar synostosis is essentially an arrest of develop 
ment The radius and ulna develop from a single mass of mesoderin 
as a pair of separate cartilaginous rods Proni about the fifth week 
the volar aspect of the developmg arm is apphed to the trunk so 
that the radial and ulnar cartilagmous rods ate m a position midway 
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Hamiltuii Las suggf&ted that the deformity rLpre^tiit-* a jurtul 
re\ersioii to one of the lower types of vertebrate forehnibs, since fusion 
of the radius and ulna is normally found in bits, camels, ind some 
ungulates 

The type of synostosis associated with dislocation of the radial 
head is the result of some factor which operates at a later penod of 
fcetal life than m the case of the true synostosis Wilkie beheves tliat 
in some cases the synostosis miy develop after birth, uhen, owing to 
increased movement, the periosteum of the two bones is irritated and 
possibly lacerated at the points where they he in contact New bone 
IS, m consequence, laid down In a case which he reported, the ibnor- 
niahty had not been noted until the child was 5 years old 

Clivical Feiatures 

The mam feature is htation of the forearm m a position of mid 
pronation llovcments of the elbow jomt are usually free although 
extension may be limited Wnst roo\emeuts are often unduly free 
There is uo movement of the radius on the ulna, however, and there 
appears to be him osseous union between the bones 

In a unilateral case the affected forearm is thinner than its neigh 
hour, and has a curious twisted appearance, due to an alteratiou in 
the axis of the prmcipal groups of muscles At the pomt normally 
occupied by the head of the radius there may be a w ell marked sulcus, 
owmg to the head being displaced backwards or forwards, or bemg 
unperfectly developed The himtatiou of movement m the forearm 
IS to some extent compensated for by rotation of the humerus, but the 
palm can never be fully supinated Tbe functional disabihty is there- 
fore considerable although there may be httle or no comphint, since 
the normal use of the hand has never been expenenced 

Treatment 

At first sight, it seems obvious that an operation is indicated 
Wilkie however points out that the bony bndge is only part of the 
deformity, and that the soft tissues are not normally developed He 
therefore doubts whether surgical intervention should ever be under 
taken, an opinion with which the author is m entire agreement In 
support of this, it is to be noted that tbe recorded results of open 
tiou are disappomtmg In tbe type associated with dislocation of the 
head of the radius where the soft parts are more normal, the proa 
pect of helpful mterv eution is more hopeful, but, m any case, prognosis 
should be guarded 

Operation. An mcisiou made over the synostoais and tbe bridge 
of bone excised A layer of muscle, fascia or fat is then inserted 
between the radius and the ulna 

Fraser suggests the removal of the radial head along with the inter- 
venmg bndge of bone, through an incision along the subcutaneous 
surface of the ulna The route is thereafter a subperiosteal one, to- 
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wants the radial border of the ulna and thence to the bndge of boat 
By this means all possibility of injunng the radial ner\ e is avoided 


C0^GEN1TVL ABSENCE OP THI RADIUS 

Absence of the radius is a rare developmental error hut uiiiortaut 
because it is the commonest cause of clubhand in winch the laud 
13 permanently deviated from the normal axis of the forearm In 
rather less than half the cases the deformity is bilatenl while ovtr 
40 per cent of cases are foun 1 amongst male children The coiidi 
tion 13 sometimes hereditary it frequently co exists with other forms 
of congemtal anomaly notably harelip 
cleft palate and certoiu forms of cou 
genital club foot 

EnOLOGY 

7 he actual etiology is unhuown 
Ityund the fact that it arises it in 
citly stage m the development of the 
hnib bud Its assocntion with other 
developmental errors would suggest 
that the cause is to bo found m some 
inherent abnormality in the develop 
)ug mesoderm which should form the 
forearm bones IVhethet the abuor 
mality is the result of disease of some 
mflammitory process or of a nutn 
tional error it is not is yet possible 
to s.iy 

PaTHULOoy 

Usually the whole radius w absent 
but occasionally when the defect is 
only partial a small portion of it rc 
mams generally at the upper end 
When a small fragment of radius is 
present tlie ulna may be fused to it ^,iviug rise to a form of radio 
ulnar synostosis The ulna which may attain a conaidcrable size m 
many cases is short thick and curved and the contavity of its 
curvature is nearly alwai» direck I ton irds the radnl lie, of tlic 
forearm 

fhe carpus often shows is-ociatid abiionnahtjts amo»g^t whitli 
nay be noted absence of the scaphoid or fusion of that bone with 
neighbouring carpal bones More rarely tlie lunate is absent 

When the radius is totally absent the biceps u usuilh inserted 
into the lacortus fibrosus though m some cases the muscle is either 
cou pletely absent or fused with the brachiajw anUnor or the coraco 
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brachialis The brachio radiahs is absent in about half the number 
of cases and when it is present it is usuallv short and stout and 
appears to be a continuation of the short head of the biceps Occa 
sionally it is continuous with the eitensor carpi radiahs kngus and 
the two may be inserted into the ulna The extensor carpi radiahs 
longus and brevis are frequently absent or fused with the extensor 
digitorum communis while the extensor polhcis longus mij also be 
lacking or fused with neighbouring tissues The flexor polhcis longus 



Fig 34 — Congenital Absence of Radius r glit b do 
Absf D e of both U un bs. 

and the pronator quadratus are rarely present The radial nerve 
usually terminates at the elbow and there is often no radial arterj 



CumcAJ- Featubbs 

Generally the affected arm shows some degree of atrophy but 
this IS most marked in the forearm which is luvanablj short stubhj 
and bowed with a posterior convexity The hand is small and atro 
phic Further it is deviated to the radial side and shghtly palmar 
flexed— radio palmar club hand Tie thumb isoccasiomUy ahsenh 
but despite these defornuties the limb may retain a surprisuigU 
good function although grasping power is usually unpaired 
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Treatmej.t 

The treatment depends to some extent on the symptoms for which 
the patient has sought advice Amongst these are the unsightly nature 
of the deformity, weakness and mabihty to use the ann, limitation of 
certam movements, such as dorsiflexion, and, m younger patients, the 
retarded development of the whole ann 

The majority of surgeons are pessimistic in their outlook touards 
this deformity, even with treatment Indeed, certam observers hold 
that the condition is not amenable to any treatment, since the ana- 
tomy of the arm is so profoundly disturbed Certain operativ e methods, 
however, have been described 
Methods of Operation. (Fig 35 ) 

{!) Feyer's Operation Feyer performed an osteotomy of the ulna, 
and then gradually stretched, by adhesive plaster, the contracted tissue 
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Tio 35 — Congenilal .llweucv of tbe Radius 
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on the radial side of the forearm Some weeks afteraards, the lower 
end of the ulna, sharjiened removing the atjloid process, was m- 
bcrtcd into a gap m the carpus, made by removing the luiiato and 
capitate 

(2) Bardenheuer'a Operation The distal tud of the ulna is split 
iongitudmaily to form a radial ami an ulnar portion The caqnl bones 
are allowed to slide up between the separatctl cnd&, which arc then 
secured to the carpus on each side by the insertion of small uorj* 
pegs 

(.5) Alh<x's OiKialwn Albcc takis a Miidl graft from the tibia 
and mortises it mto the ulna, about the iiuddle of that bone The 
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lower end is tlien inserted mto a specially prepared bed on tLe radial 
side of the dorsum of the carpus 

(J) Ryersons Opeiahon Ryersou removes from the postenor sur 
face of the ulna a graft which he miplants in the situation normally 
occupied by the radius The graft thus lies deep to the extensors of 
the hand the muscles and fascia bemg firmly sutured over it 

The last two methods are satisfactory so long as absorption of 
the graft does not take place 

(5) An operation suggested by \\ V Anderson and carried out 
ivith some measure of success by the author is based on a McMurrav 
osteotomy of the lup An ohhque osteotomy is done on the ulna 
starting from above on the inner side and sloping downwards and 
outwards The outer pointed end of the upper fragment is mserted 
into a previously osteotomixed groove in the carpus The result is 
good 111 correcting the deformity with maximum function but it is 
by no means easy to get the correct position in the carpus 

JI-UJLLUNOb DbhOKMlTy 
(Congenital Subluxation of the Wrist) 

Despite it^s name this deformity is probably not a true congenital 
one but due to some nutritional disorder to occupational strain or 
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even to severe injury Gibson classifies iiifenot ulnar ilislocafiuiis of 
wbicli MadeluiJoS defornnt} is » typo is follous 

1 \\itli fracture 

2 ithout fracture 

(а) Congenital (Madelungs) 

(б) Required — ’Traumatic 

Patbological 

Jones and Lovett describe the condition as an occupational defor 
imtj following rotatory strain of the wnst It is often found in char 
women 

The inferior radio ulnar joint depends for itsstreugth on its ligaments 
the most important of which is the triangular disc of fihro cartilage 
fixed by its ipex to the stvloid process of the ulna and by its base 
to the distil edge of the ulnar notch of the radius If this disc or 
its attachment is torn dislocation of the joint maj result The 
displacement consists of a forward luxation of the radius which carries 
unth it the whole of the carpus aud hand 
The head of the ulna remains in its normal 
position though its undue prominence ma\ 
suggest tint it has been displaced back 
wards Not infrequently tlic condition is 
bilatenl 

CLIMCAL hLAfURtS 

The wnst appears enlarged and dorsi 
flexion of the band is unpaired In severe 
cases prouatiou and supmation are huiitcd 
The wnst is loose insecure and irritable 
In long standing cases the lower extrcimtj 
of the radius is bent or curved forward 

Pressure on the ulua rcau«3 .t luto 37_i, ).w OonBemt.1 
Ime with the radius but the delonmtj Dslotntio oftLeUIna. 
recurs immediately the pressure is re 

leased owing to the Uxitj of the ligaments of Hie lower ra bo 
ulnar joint 

TBbVTMbSI 

In recent or acute cases dorbitiexioii of the wnst mamtamed bv 
a short plaster case an I with a prc&sure pad over the prominent 
bead of the ulna offers the be:>t prospect of relief Tlic plaster 
should not interfere with tl e inovcincats at the met icarpo-phalaiigeal 
joints 

In cases of longer sfamlnij, ojicntion is inditatcd and mij be 
directed either to the ligaments or to the bones Gibson points out that 
m the traumatic cases the torn tnan^jUlar fibro cartilage is the key 
to the situation He stitches thi» into place and puts the Inn I in i 
position of dorsifiexion and full pronitioa This jKwition is niiin 
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tamed by pkbtor for about six weeks Gibsou found the SHcUiiig to 
consist of the evtensor tendon pushed ilorsaily tlirougli a tear m*tlic 
deep fascia by the Jicail of the tiliia The dors.il loiitc of i.\po'ure 
gives excellent access 

Osteotomj of the lower end of the radius is iccommiudtd by some, 
the articular surface being rotated backwards into its uoriml position 
and the correction maintained by a plaster cast 

Henry Jblch has desenbed a ivew operation fur the ret-iment types 



Fio 33 —Operation for Recurrent Diftocalion of Ulna 


of ulnar dislocation A strip of fascia is passed around the lower end of 
the ulna, and then both ends of the fascia are earned through a dnll 
hole in the radius running from the postenor and ulnar aspect forward 
and laterally to penetrate the outer radial cortex about centimetres 
above the radial styloid He suggests that the anterior and postenor 
radio ulnar hgaments should be pheated at the same tune 

Darrach advocates the simpler operation of subpenosteal resection 
of the lower end of the ulna, and this gives as satisfactory a result as 
the more elaborate procedures 


SYNDACTYLIS.M 

Syndactybsm — web fingers or web toes — is a cougemtal anomaly m 
which two or more digits of the hand or foot are bound together. The 
defect is produced by au arrest of development before the fingers have 
become completely separated from one another, ks the thumb is 
differentiated as early as the sev enteenth day, it is rarely affected The 
tissue connectmg the two fingers may vary from a thin diaphragm of skm 
and subcutaneous tissue to a fusion which mdudes the bone to a greater 
or less degree, and m some cases even the adjacent finger nails may 
coalesce In mild cases its only unportance lies m the cosmetic aspect, 
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but wlien several fingers are involved there may be serious impairuieut 
of function of the hand 


Treatment 

Operation should be jwstponui until the patient is from five to 
twelve years old, unless there is some special iiidieation, such as in 



creasing deformit) of the finger, for earher interference. TJio truit- 
ment varies according to the widtii of tlie web If wade, the rep nr 
IS easy and the results good , but if the fingers arc lymg in % ery close 
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toutact, uith onl> a, narrow web, the outlook is not o'ood, mil it is 
advisable m such cases to a\oul mfcerfereuce 

The operation is done in two stages At the first stage a U shaped 
flap taken itom the doraum of the hand is turned between the roots 
of the fingers This flap is turned back on the dorsum and the proximal 
part of the web divided The dorsal flap is then pulled through and 
sutured to the anterior aspect of the root of the finger The gap between 



1 lo 42 ~i ull thickness Skjn Geaft for W 1 1> 
>t»grs of OjvtsDon lfsrrlln4 


the adjoining aspects of the two fingers is kept open by means of i small 
glass rod mserted into the aperture and secured in place b} a dressing 
The rod sliould remain until the channel hcxls by gmnuhtion tissue , 
this generally takes fi\e or six weeks 

At the end of that time the optration detisul bv Didot may be 
earned out An incision is made along the middle of the ilorsam of 
one finger, ami along the middle of the (ulmir aspect of the other, the 
two flaps raised, and the fingers scparattil The adjoimiig a^jK^cts are 
then eo\ereil bv the anterior and posterior flaps rcspictnely 
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The operation of Diiiot, eicept in verj favourable cases mat be 
followed by finger contractures and with the introduction of tie free 
full thickness skin graft, has now a very limited field In cases 
where the result is m any waj doubtful skin grafting should be pre- 
feixed 

The graft operation as described by Kanavel a\oid3 scars runmng 
across the creases of the finger, but great care must be taken not to 
injure tlie digital nerves and vessels If more than one mterdigital 
cleft IS webbed only one web is dealt with at a sitting, since the 



FiO 43 — Dystrophy of little fiager 


Vitality of the finger may be jeopardued by injury to the vessels or 
by bilateral compression of them m the case of skin graft 

^Vbell flee inW thickness akin, grafts asn naed, the web is divvieJ. 
by an incision which begins one half inch down the palm from the 
metacarpo phalangeal crease and is earned round to the liead of the 
metacarpal on the dorsum The edges of the skin are freed and the 
fingers widely separated An accurate pattern of the defect is cut 
from flexible tin foil, and m malong it the normal outline of the iveb 
should be borne in mind Especially should it be noted that from the 
flexor surface of the palm the web uiclines dorso proximall> to the 
knuckle and an attempt is made to restore this amitonuc conformation 
smee an artificial perpendicular web is unsightlj The graft is tiktii 
from a thin and hairless part of the arm or thigh In cutting tlic graft, 
semicircular tongues should be made on it to fit into the incisions 
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prolonged into the palm and on the dorsum (Fig 42(b)) Torestorethe 
normal dorsal incUnatvon of the ^veb, the two arms of the graft are cut 
at an obtuse angle (Fig 42 (b)) 

The graft is accurately trimmed and applied with pressure sponges 
and dtessmgs after the careful technique miperative m free full thickness 
skill grafting, especial care being taken to see that the fingers are 
adequately separated and the correct pressure applied to the n eb, to 
ensure free motion at the metacarpo phalangeal ]omt, and the proper 
dorsal incUnation of the web previously mentioned 

DYSTROPHY OP THE FIFTH FINGER 
A curious dystrophy of the fifth finger, where there is a lateral 
cur\e of the distal phalanx has been described by Kirner and by 
Kohler The condition is often bilateral is more common in females 
and occurs round about the age of 10 The finger appears to be short 
and tlio tip curves outwards There is no pam or tenderness, aud, m 
fact, beyond the deformity, there are no symptoms No cause is know n, 
though A R Thomas suggests it is tli© result of an osteochondritis, 
since m one case the epiphysis was sclero ed and the bone structure isas 
lost The author’s case was a young girl of 11 with the condition on 
both Bides There ivas no evidence of sclerosis or other pathology, and 
it seems more appropriate to place (he condition in rlic congenital 
bcctiou 



CHAPTER III 

GENERAL AFFECTIONS OF THE SICELETON 

Our knowledge of bone and its pathology has been estensisely 
added to during the last few jears, but despite this, it cannot }et be 
said tliat the mechanism of abuorniahties in bone structure, and of 
the response of bone to harmful agents is completely or eien well 
understood Formerl} regarded as a connective tissue impregnated 
with lime to give it durability, it was usually taken that bone actetl 
the part of a scaffolding on which the soft tissues of the body were 
clotlieil, served to protect the vital structures jt encased, and afcirded 
lev crage for the muscular system Its structure was considered stable 
to a marked degree, as befitted a tissue mv ested with such properties 
Indeed, with it was associated a conception of a constancy of form 
and structure above all other tissues Perhaps the most significant 
addition to moilern Imowiedge of bone, m sharp contrast to former 
views, IS the realization that bone is a structure of estraonlinar) 
liistabihty and sensitivity Thus it is now appreciated that the osseous 
tissues are huge reservoirs of the allimportont element, calcium, and 
that the calcium content la constantly altering m rcj^pome to mnumer 
able stimuli 

Of no less interest is the response of bone to fluctuations in its blood 
supplv and to alterations in hormonal activity, the place it occupies 
m the reticulo endothehal system, and the exact method of its dev elop 
inent, growth and maintenance \ proper understanding of these 
important questions demands some descnption of the normal develop- 
ment md physiology of bone 


THE DBVELOPtIB.NT OF BOSE 
The growth of bone begins earlv m fcetal life In most jwrta of 
the skeleton a cartilaginous model of the future bone is laid down 
and the subsequent process of ossification is known as eiicliondral 
ossification In a few cases there is no preceding stage of choiidnfi 
cation, and this variety of bone development is known as membranous 
ossification 

Encbondral Ossification. _ 

It has been demonstrate*! bejond the possibihtj of error that though 
a distinction is usuillj made between the two types of bone »lev clop- 
90 
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meat, there is, in fact, no ebsential difference At tlioi,e sjtuitious in 
the developing embrjo in which enchondtal bone later to be 
formed, there occurs first a condensation of the pnimtiie connecliic 
tissue This IS followed by enla^ement, and then separation, of the 
cells by the deposition of an extracellular matrix of chondromucui, 
until a model m cartilage of the future bone is produced The 
mesenchymal cells on tlie surface of the model at the same time give 
nse to A penpheral sheath of fibrous tissue — ike penchondi iui«— be 
tween which and the surface of the model, they persist m tlieir 
primitive form 

It 13 interesting at this point to note that the pattern of the model 
IS predetermined AIiss Fell has shown that an isolated rudiment of 
a chick femur, cultivated in vitro develops and maintains its char 
actenstic form Murray and Selby have also grafted a small basal 
piece of the postenor bmb bud of an early cluck embrjo on to the 
chono allantoic membrane of an older chick, and found it dev elop — 
m the absence of its usual surroundings and in the absence of the 
strains and stresses to which it is normally subject — into a well shaped 
femur It is not in dispute that the ultimate perfection of the adult 
bone may be attained as a result of environmental stimuli but tho 
ongmal pattern is inhented and surpnsiogly perfect 

Tho &st of the changes in the cartilage model preceding ossification 
IS hypertrophy of the cartilage cells at the centre of the model The 
cells enlarge, and the matrix of cbondrouiucm becomes modelled into 
a framework of attenuated trabecul® enclosing them These trabeculoi 
eventually become the site of a deposition of calcium phosphate from 
the circulation Almost simultaneously, the primitive mesenchymal 
cells near the middle of the shaft between the penchondnum and 
the cartilage model, become active, shovv increased powers of division 
and lay down a matrix of bone, which conics to be hkc a splint round 
the mid portion of the shaft Sj nchronously blood v esscis arc developed 
as irregular spaces lined by endothelium in the sub porichoudnal, or as 
it IS now more properlj called, the sub periosteal laj er, for with the 
appearance of bone the penchondnum ceases to exist 

In the next stage the scaffolding of calciBed curtilage in the centre 
of the shaft is invaded by actively growing cells, also derived from 
the sub penchondnal pnimtive mesenchyme In tlic path of this bene 
ficent invasion many of the trabeculio arc ab^irbed, but the stouter 
longitudinally disposed trabecul® persist and on them, as a scaffolding, 
bone 13 elaborated 

The exact mcchamsm of bone deposition appears to bo as follows 
The osteogenic cells secrete an exoplasiu of clear gelatinous lluid — 
obteomucm Subsequently in this pre osseous substance the cells lay 
down fibrils whicli ramify in all directions It vs m tins pre osseous 
matnx and along these fibres that calcium » precipitated, and when 
tins occurs a large number of the osteogenic cells become unpnsoned 
m the new tissue — bone They shruik and the little spaces they 
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occup> ue known as laeiinv while tbe> themselves are known is 
hone cells or bone corpuscles Subsequently they may reacquire tbeix 

osko^eiuc capacity should the need arise Iround the vciseb the 
fibrils hid down by the osteogemc cells become concentrically arranged 
so tliat vascular channels, surrounded by concentnc lamellas and vvith 
numerous bone corpuscles contained m inter lamellar heume come to 
be the charactenstio feature of the histology of bone Such channels 
are knowm as Haversian systems 

After the appearance of the ongmal centre of ossification contmued 
growth m length depends on the continued proliferation of cartilaoe 
cells beyond it and on their gradual degeneration and on the calci 
fication and invasion of their matrix by osteogemc cells and blool 
vessels from the diaphysial ossification centre Throughout the growth 
penod of post natal life a fine balance is mamtamed between the two 
processes so that the probferating cartilage is not completely replaceil 
by bone until full longitudmal development has* been attamed Instead 
at either end of the bone there is an area of cartilage which by con 
tmued proliferation is responsible for the future growth m length of 
the bone — the epiphyseal cartilage Greig has suggested that the 
term cartilage of conjugation would be more appropriate since 
the mass of cartilage on the side of the disc away from thi. shaft 
acquires after birth a secondary centre of os»ification and the plate 
IS situated between tlie two ccutrc» but this is a point of little 
importance 

Cytomorpbosis at the Growth Area 

Reference must be made in greater detail to the cytomorphoais at 
the epiphyseal plate Hams has emphasized that, histologically three 
zones are to be observ ed The first is the zone of proliferaUng cartilage 
Traced towards the shaft it will be found that the prohferating cells 
arrange themselves m longitudinal col umn s or palisades the number 
of cells m each pabsade being in the region of five Bevond tins is 
a zone m which the cells of the palisade have become enlarj^ed and 
degenerate and the chondro mucinous framework has become calci 
fied This area is known os the zone of calcified cartilage The last 
2one — nearest the ossified shaft — is that of acine osteogenesis In thi? 
zone capillary loops iroiu the vessels of the shaft carryuig Kith them 
small darkly stamuig cells occupy the spaces between the palisades 
The cells spread out over the calcified trabeculn the cartilage cell' 
finally disappear and bone isi deposited In the meantime the con 
tmued deposition of bone from the epiphyseal cartilage is accomiwnicd 
by the depo&it of a shell or ferrule of new bone beneath the peno^teuni 
The Remodelling Process 

The subsequent history of tlie bone is of equal interest Once 
formed there begms almost at once a remodelling process which 
adapts the bone to smt the stresses and strains to which it is sub 
ject This occurs throughout the bone Thus m the centre of the 
shaft the trabecula? are gradually removed to form a medullary c ivjty. 
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and thereafter the coaitanfc deposition of successive layers of new sub 
periosteal bone is simultaneously accompanied by the removal of bone 
on the medullary aspect of the cortex In the vicinity of tlic epi 
phj'seal cartilage, where the new trabeculai arc constantly being laid 
down, they arc just as constantly being recast into an amngemeiit 
suitable to withstand the forces of weight bearing or use This area 
of the growing bone is usually known as the metaphysis, and is nor 
mally the widest part of the bone Since the bone grows in length 
by increments to the metaphysis, the girth of the bone would become 
too great, and its shape would be 
other than tubular The expanded 
ends of the shaft, therefore, aio 
subjected to a reniodelhng process 
which preserves the tubulanty of 
the bone Jansen believes that this 
tubulation of the metaphysis is 
accomplished through the agency of 
scavenging cells— usually known as 
osteoclasts Keith believes that, m 
addition, the periosteal ferrule exer 
cises a restraining mduence, and tliat 
by preventing the too exuberant 
growfth. of the proliferating cartilage 
framework, it keeps the amount of 
remodelling required at a reasonable 
level 

The remodellmg process is not 
confined to developing bone Thus 
m the adult bone special needs are 
frequently met by readjustment of 
the osseous struts In diseases 
associated with bone deposition there 
is a constant building up and sub 
sequent reconstruction In fractures 
the reparative material is largely 
removed leaving only that which 
binds cortex to cortex 
The Factors ConlroIUng Bone Formation. 

Certain important considerations emerge from the above account 
of bone growth and development In the first place, what causes the 
cartilage cell matrix to become impregnated with calcium I Acconb 
mg to Wiles, even heterogeneous cartilage implanted m tlic ibdomuni 
wall of rabbita becomes the site of .a deposit of calcium and pho&phatc 
in similar proportion to thc^c minerals m bone, so tint cartilage has 
apparently a specific affinity for them In aildition, it appears that 
to a great extent the process depends on an enzyme phospintase, 
which is synthetized in the cells and leads to the splitting, by bvdro- 
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lysis of the soluble hexophosphonc esters of the blood withtlehlira 
tion of free phosphoric acid If there is a sufficiency of calcium salts 
the excess of phosphate ions thus created will lead to the procipitatiou 
of compleT and insoluble calcium carbiuo phosphates Robison s phos 
phat-ise IS present only m actively ossifying tissues To some extent 
vlso the process probably depends on an adequate amount of vitamin 
D just as the actual proliferation of the cartilage cells depenls on a 
correct proportion of the growth promoting vitaimn A 
The Nature of The Bone forming Cell 

The second question of some importance in modern bone patho 
logy concerns the nature of the bone formmg cell In a former ter 
nimology the cell of ossifving tissue was known as an osteoblast a 
title with the merit of simphcity Lately the osteoblast has been 
soundly abused and its specific purpose ( its high estate ) jucs 
tioned Actually the dispute is pedantic Stump and a host of 
other observers demonstrated that tlie bone formmg cells were denieil 
from a pnmitivo mesencbyiual cell which was found between tl e carti 
lage model— to which it gives rise— and the perichondrium also a 
product of it Stump indeed proved that tl e cartilage model of the 
future bone degenerated and was destroyed in advance of the miad 
mg mass of osteogenic tissue and he aJso showed that there was no 
difference m the mechamsm of cnchondral and membrane bone forma 
tion save that the former was preceded by a temporary cartilage 
scaffolding The bone formmg cell is therefore a specialized mesen 
chymal cell and since its presence is necessary to bone formation 
there seems no reason to discard a term the exact significance of which 
has been understood for a long time In adult bone such osteogenic 
cells are to be found along many of the trabeculro in most of the 
vascular Haversian — canals of the bone while the bone corpuscles 
locked up in their lacunae amongst the lamellae retam the privilege 
of osteogenesis 

The exact method of the reraodelhng of bone is also m dispute 
but there is little doubt that bone is removed mainly through the 
agency of large multinucleated cells generally known as osteoclasts 
These are most likely denved as Stump has shown from the fusion 
of several of the pnimtive connective tissue cells but according to 
other workers they arise from the fusion of osteoblasts or from large 
mononuclear cells of the blood Rangmg themselves around the area 
of bone to be removed th^ proceed to excavate it by phagocytosis. 
The excavated areas are easily seen on histological exammatiou and 
have been known as Howship s lacunie 

It has been stated that bone may also be removed by hahstcresis 
a physico chemical process consisting of the withdrawal of the cal 
cium salts by the body fimds after the msoluble calcium pliosphato 
carbonate is rendered soluble It would appear much more likely that 
hahsteresis merely aids the wmk of the osteoclast for m most cases 
bone resorption does not consist — as is often loosely stated— of the 
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conversion of “ insoluble crj’stalline caldmn phosphate of bone into 
soluble or colloidal calcium phosphate,” but in the removal of a fibril- 
lated tissue matrix containing these salts. In most of the diseases 
so often and loosely regarded as examples of decaldjication, the his- 
tology makes it clear that the process, fat from being one of the removal 
of calcium salts, is one associated with the removal of all the elements 
which go to make up osseous structures. 

The Role of the Periosteum. 

The part wliich the periosteum plays has been a common source 
of discussion by commentators on bone pathology since the time of 
Duhamel. McEwan showed that the periosteum acted the part of a 
limiting membrane to bone, hut had per se no bone-forming proper- 
ties, and the accretion of surface bone is due not to the activity of 
the periosteum but to a layer of primitive connective tissue cells 
situated between the periosteum and the bone. Tliis has often been 
regarded as a second or deep layer of the periosteum, but some workers 
choose to regard it as more intiuiately conriected mth the corte.x of 
the bone. ^ observations subsequent to HcEwan’s classical \s'ork 
have confirmed his view of periosteal function, aud tliough the phrase 
periosteal bone is still employed, it is not meant in its literal sense. 
The term ” sub-periosteal bone ” is more accurate and equally 
descriptive. 

The periosteum takes a very active part in many of the patho- 
logical conditions of bone, aud normal bono docs not change its shape 
or form if the periosteum is intact. For thb rCiason, it is sometimes 
said tho phenomenon kaou’u as expansion of bone must first be pre- 
ceded by periosteal separation. Tins is not borne out by clinical 
experience, nor is it to be anticipated, since periosteum is a simple 
enough connective tissue, and if (he underlying bone is softened or 
destroyed, and enlargement occurs, as by giant-celled tumours, the 
connective tissue of the periosteum is forced to accommodate itself 
in exactly the same way as other fascial and connective tissues. 


GFNBJtAL AFFECTIONS OF THE SKELETON 
Out knowledge of bone diseases and their origin ia still too incoju- 
pletc to permit of a classification at the same time comprehensive and 
scientifically accurate. The following table is suggested only as a 
convenient one for discussion : 

(jf) Developmental Di'Scascs oj Bone 
Achondroplasia. 

Chondro-ostco-dystrophy. 

Dyscliondroplasia. ' 

JIuRipIc enchondromata. 

Jletaphysial aclasis. 

Osteogenesis imperfecta. 
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[2) Bone DiUurJmnces due to Errors in ihe Calcium Phoi^horois Meta 
bolmn 

(i) In Blveloiing BoNt. 

(o) Errors in Calcium Absorption 

Deficient ■i6sorjrfio«— Lack of Vitamin B— Rickets^curvy 
nckcts 

Gastro intestinal disease— Cceliac nc 
keta 

Excessne Absorption — * increase of Vitamin D— Osteopetrosis 
{h) Errors in Calcium JJtduatton 

Increased phosphate excretion — osteoporosis of acidosis 
Increased parathjToid activity — ? osteopetrosis 
(c) Errors tn Calcium Excretion 

Excessive excretion — Renal rickets 

(ii) In Adult Bond 

(a) Errors of Ibsorption — Osteomalacia 
{h) Errors of Utilization — Osteitis Fibrosi Cystica 
Paget s Disease 

(c) Excretion Osteoporosis of toxic goitre 

(3) Endocrine Dnturhaiuxs 

Pituitary Errors — Pituitary Dwarfism 
Pituitary Giantism 
icroinegaly 

Thyroid Errors— Hypothyroid Dwarfism (Crctmism) 

(The parathyroid osteodystrophies may properly bo regarded as 
endoenne disturbances but since they affect the bone through the 
medium of its calcium metal ohsm they are includetl in that 
section ) 

(-/) Reticulo endotJidial Dislurbaiiccs 
Lymphadenoma (Hodgkin s Disease) 

Lipoid granulomatosis 

(o) lielerolopic Ossification 

^lyositis ossificans progressiva 
(6) Locali^ Rarefaction of Bone 

Post traumatic Osteodystrophy at Joints 


DEVELOPMENTAL DISEASES OF BONE 
The common developmental diseases of bone apart from the obi loua 
endocrine errors can all be arranged in three groups 

1 Errors m the proliferation and calcification of the cartilage 
model (Achondroplasia chondro osteo-dystrophy dyschonJroplasia ) 

2 Errors m the remodellmg process (Aletaphysial aclasis) 

3 Errors m osteogenesis (Oateogenesis imperfecta) 
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ACHONDROPLASIA 
(Chondtodyslroplua foetalis) 

In the disturbance known as achondroplasia the development of 
the l)oncs laid down in cartilage is it fiult The nieiniiriiious lioncs 
ire formed and contmuc to develop normally The disease has been 
known since the earliest times for achondroplasts ate dwarfs intli 
easdy recognizable features Their intelligence is often be> ond average 
and their physical strength great The Egyptian goddess Ptab was 
an achondroplast and achondroplasta nere regularly instilled as court 
jesters m the Sliddle Ages Achondroplasia has been chanctenzed 
by Hams as the most extensive form of perverted bone growth com 
pitible with post natil viability There are different degrees of the 
disorder neicrtheless and m very severe cises the foetus dies tn utero 
and 13 aborted V. number ire stillborn and it is is a result of the 
stud> of foetal cases that some infornntioa as to the underlying basis 
of the error has accrued 


Clinical Flatures 

At birth 1 tvpicil acliondroplast his i nonnal sized body very 
short fat dabby limbs and a large head with i characteristic depres 
Sion at the root of the nose The small stature is largely duo to the 
absence of growth of the lower extremities and becomes increasingly 
evident dutmg childhood The child wilks at the usuil age teeth 
appear at the noimil tunes and the rolls of fit winch disfigure the 
limbs slowly disappear Growth is permanently retarded however 
and the cluld is recogmzcd as an unmistakable dwirf long before adult 
life IS reached The smallest ciscs rccordcil are Brocks a woiaiu 
aged 23 who measured 97 centimetres md Bailcy s aged 11 mcisur 
ing 104 centimetres 

Standing erect the tips of the hugers may only reach the great 
trochanter or the iliac crests w hcrcas m the iiomul person they extend 
to the lower part of the thigh The central point of the body nor 
jjiaJJy nt the luxjlulicus is situated much lusher sometimes as high 
as the xiphoid process While the proximal segment of the limbs is 
most affected the achondrophstic hind is also short and broad with 
the finders of equal lengtli With the hand outstretched the fmgers 
diverge m a. chiractenstic fashion to wl icJi Mane has ipplicd the 
term mam en trident 

The short limbs especially the lower ire often ciirvwl This w 
duo to an angular displacement of the two couipoiKnts of the knee 
the articular surface of the tibia looking slightly outwanU 

The trunk is practically normal and tie impression conveveil is 
of the body of an adult to which arc fitted four chil Hike limbs 

The bead is both absolutdy and relatively enlarged Its shajw is 
rounded and markedly brichycephahc The fice is broid and at the 
os ^ 
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root of the short nose is a characteristic depression or indentation 
The upper aKcohr processes protrude, and prominence of the lower 
]aw results in jirognathism The sacrum is tilted and in consei^uence 
contracture of the pelvic inlet folloivs, while the outlet is correspomlinglj 
increased 

Intellect, \chondroplasts are usually of normal or practically 
normal mtelligence, and frequently thej ate li\ely and amusing In 
some cases, however, the intellect is impaired and they are backward 




Fio 44 — Aeliondroplasia 

A B a n1 C TJw tJjju-atlerfcUc ajijirannre <if * ctild sufferuB Cora ac^ond^oIll^M»- 

for their age Turner desenbes the case of a girl of 10 who was unable 
to wash herself thoroughly, or to attend to the ordinary calls of nature- 
She took three hours to dress , was debarred from active games , and 
could only wnte with difficulty, owing to the characteristic defonmty 
of the fingers and hands 

Their power of mental control is often deficient, and the nebon- 
droplast is reputed to be \am, boastful, excitable, fond of drink, and 
sometimes lascivious Sexual development is usually normal, but may 
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be retarded D^varfa are very muscular and excel m feats of strength 
they are frequently employed m theatres and circuses partly because 
of tlieir strength and partly because of their grotesque appearance 

Pathology 

The Long Bones of the Limbs riiese bones arc exceedingly 
s/iort and tlie most grosa restriction is in the shaft In other respecte 
the shaft IS normal the muscular prominences are pronounced and 
the thickness of the shaft is often equal to that of the normal bone 
The ends of the bones roughly preserve their usual form Hughes 
Jones has pointed out that in the achondroplastic feetus tlie cpiphj sis 
13 practically mdistingmshable in size and shape from tint of the 
normal It would seem however that this is not invanably the case 
and Knaggs believes that the epiphyses are disproportionately large 
and roughly shaped 

The long bones are often abnonnall} curved or boned and all 
changes tend to be most marked in the proximal bones of the limbs 
though the metacarpals and metatarsals also show characteristic 
changes 

The short hones of the limbs— the os cilcis etc — are usuallv 
remarkably normal m architecture 

The Skull The portion of tbo skull developed m cartilage — the 
base — IS grossly abnormal lustead of the usual centres of os&ificntiou 
for the pre and post sphenoid and the basi occiput there is an irregular 
single mass of bone formed by synostosis of tlic individual centres 
In consequence of this synostosis the growth of the skull base 
IS retarded — it remains short while the tcniamdcr of the skull ^rows 
normallj The vault comes to be more globular in form and is 
expanded to make room for the developing brain wnce bttle or no 
contnbution to the available mtracranial space is made b) the base 
The fontanelles are correspondingly enlarged 

The smallness of the base of the skuU is rcspousihlo for the nnrkwl 
depression at the root of the nose and for the flattening of the face 
The Vertebral Column The vertebral column is of normal 
length but the centres of ossification of the bodies may be smaller 
than normal The most striking feature is the iarl> synostosis between 
the body and the arch which in some cases is so severe as to lead 
to marked dinunution m the calibre of the vcrtobral canal 

The membranous bones the nbs and sternum arc of normal a lult 
development 

HiStOLOCICIt FfcATUKtS 

The most striking feature of the histoloyr of the growth area of the 
achondroplastic long bone is thegmt absence of cirt)h„e prohfrraJion 
so tliat the normal— and neccssarj— palisade arrangement is ibscnt 
Ossification is accotdinglj greatly hindered bv the absence of the normal 
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sc iftolrliiig It docs t ike place — ^and the achondroplastic hone groua ui 
length but the process is verj slott The deposition of sub penoatcil 
bone on the other hand proceeds at normal pace so that the diameter 
of the bone is maintained The retardation at the grmrth hno niav 
lead to an indrip,ging of the periosteum which is attached to the growth 
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mucoid chajijjC is patchy and uittrveniug betuetn tlio mucoid areas 
maj be areas of normal cartilage proliferation and of os&ification but 
the presence of the nmcoid areas renders the normal growth m lengtli 
and the maintenance of the exact form of tlie bone impos.ibIe 
The Explanation of the Process 

tchondroplasia appears* sporadically but there is a distinct here 
ditary tendency 

The exact nature of tlie process is not knoivii Jansen attributed 
it to increased amniotic pressure either from hjdramnios or undue 
smallness of the ammon both of which he supposed to lead to ischseniia 
and consequent disturbance m growth Fairbank has suggested a 
hereditary defect m the inherent pattern of the bones There is some 
suggestive evidence that a like condition m animals is associated with 
an error m development of the pitmtarj gland and it may well be 
that an endocrine disturbance is the factor responsible for the deficient 
proliferation or for the degeneration of the cartilage 

The observations of Hu 5 ,hes Jones are of great interest He stressu 
the fact that the absence of palisade arrangement of the cartilage cells at 
the growth area is the most striking feature of llio disease In other 
situations e g the epiphyses and in bones sucli os the tarsal bones 
where no palisade arrangement is nonnalty present growth and ossi 
fication proceed as normally He suggests that normally the palisade 
arrangement of the cells at the epiphjseal cartihgc is a response to 
the presence of osteoblasts and that a catalyst may be necessary to 
sensitize the cartilage cells to effect this response the most obvious 
catalyst being a ductless gland product 

Diagnosis 

With such a very sinking clinical picture there shoull lo little 
clifiiculty m diagnosis The isc has to lie difFercntiated from nckets 
and this can be done by an \ ray examination of the epiphybts The 
< piphyscal outline is distinct as there is a consi Icrabh dtpo it of 
lime m rickets on the other hand the epiphjbcal otithnc is Marred 
and ossification delayed 

Ichon IropUsia may be confused with crttini*in but m the lifter 
there is mental deficiency and stupidity V radiogram of the tpiphy sis 
of a cretin sliows a transverse line of douse bone m tlu ngion of the 
iiutaphysis whilt tlu coriMilidatioii <f the epiphjsis n dcliyi 1 until 
n lolescomt 


Pkoonosis 

llu. prognosis vanes with the degree of the airiction 1 ut appir 
cntly tie achon Iroplast may live to a con^ulenblc age 

TntATMfcNT 

No known trtatnicut has any effect on tlie course of the vse 
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CIIONOKO OSIEO D\STROPH\ 

Clioudro 05>tco (l^stroplij includoi a imiiibcr of coiuplitakd dud ill 
understood defonnities, sonic of which hive previously iinsquendeil 
under a different mme The earliest cases were reported about the 
sime tune Bnilsford and Morquio 

In well nnrlved cases the mdmdual is dwarfed and often Iite in 
w liking The nitelhgence nwy or may not Iw noniial 

Fathologv 

-Vccording to Briilaford tins condition which bears a superficial 
resemblance to achondroplasia is really distinct from it m that the 
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child IS appirentK normal at Iwrth \nd it is the subsequent develop 
raent of the si eleton which is at fault 

The growth m length of the shafts* of the long bones is interferetl 
with and at each end of the shaft the nietaphysis is irregular The 
epiphyseal cartilage increased in thickness and the articular carti 
lage IS also thicker than normal The epiphyseal centres of oosifica 
tion usually appear as multiple foci winch gradually fuse but in 
jomts subjected to pressure the irregular epiphysis appears to be 
unable to withstand the stram and distortion compression or fng 
mentation of the epiphyseal bone takes place 

In the forearm the ulna grows more slowly than the radius and 
a degree of club hand may develop At the hip coxa vara may result 
with an appearance m the epiphysis similar to that of Pertb6 s disease 
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The changes in the vertebral colmnn are very important The 
dorso lumbar and cervico dorsal ace:^ are the most commonly affected 
sites, and in these segments the vertebral bodies may be irregular in 
shape, size and position the middle third of the anterior surface pro 
meeting foruards hke a tongue bejoad the upper and lower thirds 
The upper and lower angles of the body may show gross irregularity 
of outline the vertebral bodies maj be compressed and deformed 
by the weight of the superincumbent spme giving rise to clinical 
deformity , and when the 


secondary centres appear they 
do so m an irregular and 
imperfect manner (Brailsford) 
Sometimes the development of 
the articular processes is also 
defective and when this is so 
one or more of the vertebral 
bodies usually at the apex of 
1 kyphus may be squeezed 
backwards out of hno inth the 
rcmamcier of the spine 

Brailsford believes that 
various degrees of the anomaly 
may be encountered Thus 
the whole skeleton may be 
inv olved , or onl) the spine 
or the spine and liips or the 
w hole skeleton may be affected 
hut the condition is arrested 
before deformitj arises 

Clinical Features 
In many cases the atten 
tion of the parents is attracted 
by the occurrence of a spinal 
kyphosis at the dorso lumbar 
or ccrvico-dorsal region Tins 
accordmg to Brailsford, may 
be so marked and the other 
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dIagno^ls of spinal cincs Liter other features arise thuu^ii tlicv 
may even precede the spinal deforuuty Thus the knet aiikic mil 
wrist joints ippcat bwollon as m neketa The luck nuy ippear to 
bo too short, owing to the cessation of growth at the ccrvito thoraiic 
junction By the igc of 5 or G the child has usually developed mto 
a dwarf of striking appearance, 'intc the Inmk is siiull out of ail 
proportion to the kijgtli of the hmbs 

In addition to the swelling at cert iiti of the joints dcfoniutj m ly 
irisc, for example nliiir tlubhanl, coxa van ami gLim v il,.um 
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Fairbank points out that m some cases there is al&o enlargement 
of the h\ er and spleen mental deficiency and corneal opacity 

DIULTIPLE OR GENERALIZED OSTEOCHONDRITIS 
Under this description Dickson Wnght has reported a case in 
winch almost ever> epiphysis in the body became fragmented and dis 
torted as in the common osteochondntis deformans ju\ enihs There 
was an associated retardation of growth m the spine 

Several other examples of multiple foci of osteochondritis have 
been reported but m several there have been changes m the meta 
physis also and Brailsford and Fairbank beheve that the disease is a 
particular type of chondro osteodjstrophy 

D YSCHONDROPL ISI i 
(Olliers disease) 

I here his bem a ttiulcncy m the past to rij^irl the tuiilituii 
which Olher described m 1899 as djschondroplasii is identical with 
the condition \anousl} known as nictapb^sul acljsi« dijph)'i»ia] 
aclasis or hereditary deforimug chondrod) splasia There are good 
reasons for separating the two lesions but it is nevertheless certain 
that cases intermediate between them occur Indeed there are some 
wlo reganl all the congenital anomahes of cartilage growth at the 
growing ends of the lon^ bones as variations on a sin^^le theme 
Dyschoutiroplasia uia} be unilat-eral or bilateral it is pcrhips 
more common as a unilateral affection and occasionally it may I c con 
fined to a single bone 

pATHOLOOi 

The disease is one affecting bone formed in cartilage Dt the cpi 
phjseal Ime the cartilage proliferates normally but normal degenera 
tion and calcification and therefore ossification is prevented In con 
sequence as the bone grows m length there persist m the diaphj is 
masses of unossified cartilage 

RADit>w>GiCAi. Appevbances 

The typical appearances may be seen in the long bones liunicnis 
femur radius etc or in the short long bones of the hands an I feet 
Usuallj the more rapidl) growing ends of the bone are mvolvid 
The metaphjsis is usually broadened and its texture poor It 
presents a cystic appearance bridged across by a senes of fine sej ta 
which tend to run m parallel hues or stnpes in the long axis of the 
bone Occasional!) small exostosra project from the surface These 
are less well formed than m metaphysial aclasis and are usual!) taken 
to represent the diaphysial hnut of the affected area of the bone 
In the short long bones the appearances may be exact!) similar 
or there may be inultjple endiondromata 
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In the ilium Hunter 1,111 Wiles have pointed out that the disease 
affects a fan shape 1 area uith the apev at the nutrient artery a 
characteristic appearance of stnpuig is again produced 

The iscluimi and tlie pubis may appear fluffy and stippled due to 
the presence of small rounded areas of cartilage 

The epiphyses are unaffected at birth (Hunter and Wiles) but later 
may also appear speckled 

As the child gtous the striping of the bones is replaced by irregular 
mottling and speckling and the affected bones are stunted 

DitrERErtTiAL Diaonosis 

Hunter and Wiles point out that a positive diagnosis can be made 
on three mam points 

1 The onset is in early childhood 

2 The changes are limited to the ends of long bones 

3 Biopsy reveals that the clear areas in tlie radiogram arc com 
posed of cartilage 

Me/ap^ystal aclasis can be excluded by its stnking hcrehtary ten 
dency by the invariable presence of multiple exostoses which are 
pedunculated and usually point away from the end of the bones In 
mctapliysial aclasis the metaphysis is always expanded vnd the sides 
of the broadened area ate usually parallel there is a sharj) Ime of 
lemarcation between the expanded area and the normal shaft — an 
appearance well described by Keith as trumpeting In d>5chon 
drophsn the metaphysial expansion wlicn present is fusiform m 
outline 

Uufliple c icI ojulro i ala The appearance of multiple enchonilro 
inata may be present in radiological studies of the hands and feet in 
lyschondroplasia When multiple enchondroinata occur alone tliere 
fore there is some justification for regarding it as a localized form of 
tlie more extensive disease 

In osleopaihia slnaCa there are hues of increased densitj m the 
metaphysis The less dense areas however arc not due to masses of 
cartilage but to bones of normal texture 

In osteopofkilasis there are again rounded or elongated areas of 
increased density but these are scattered throughout the entire bone 
and are often arranged m the Jong axis of the bone 

The a^e of onset the number of bones affected and the cliarac 
tenstic nwtaphjaial change are sufficient to exclulc the generalize! 
fibrocystic diseases 

TuL CUMCAt bEATURFS 

The disease usually becomes ijiparcnt during the first years of life 
Yhen unilateral it is seen that one limb is not growing at the same 
rate as its ftllo v \V lieu bilateral the general grow th appears to lag 
Sometimes the enl irocment of the iffcctwl hand bones is the earliest 
feature to attract attention 
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Later deforimty may appear It is due to bearing, or to 

unequal affection of the metaphysis and a consequent difference m 
the groivth rate between the affected and unaffected parts 

Prognosis 

The prognosis as regards hfe appears to be good la some casts 
quoted by Hunter and Wiles, death occurred from the superveutioa 
of sarcoma in others anteima resulted apparently from the restnctioa 
of the available marrow space 

Deformity and secondary arthntis are constant sequel® 

Treatment 

The treatment is largely confined to the correction of senous defer 
unties by osteotomy 

Multiple Enchondromata 

Tins term was formerly applied to a disturbance of growth m winch 
multiple cartilaginous tumours were present in the shafts of fie sliort 
long bones of the hands and feet Ollier pointed out ongmally that 
such a condition accompanied the changes m the metaph^ais of long 
bones which he called dyschondroplaaia Nevertheless multiple 
chondromata were usually regarded as a distinct entity Hume 
suggested that they were often present m association \7ith metaphysial 
aclasis, but that there are obvious differences has of late been stressed 
Ijy Fairbank Brailsford Hunter and Wiles, amongst others It w 
now generally believed that m all coses multiple enchondronnta are 
part and parcel of dyschondroplasia 

In the account of dyschondroplasia it was indicated that in 
contradistinction to the metaphysial changes of the long bones the 
features met with in the short long bones may be different In 
this situation considerable deformity may arise as a result of the pre 
sence of masses of cartilage in the bone ends Thus the bone may be 
grossly expanded and the expansion may be regular with faint lionj 
striations along the periphery of the expanded area These strntions 
have been likened by Brailsford to the stnations of omon lajers Vs 
the cbondromatous tissue grows more and more of the bone is des 
troyed until little may remam of the affected bone save a few scattered 
bony fragments embedded m irregular stnped masses of exuberant 
cbondromatous tissue 

Clinical Features and Treatmeni 
The hand and foot disturbance is often associated with gross defor 
uuty of a most unsightly nature and tbo considerable weakening of 
the bones which residts may lead to pathological fractures 

Brailsford pomts out that jndiciously performed operative reniova 
of the excess cartilage w the areas of greatest defornut} or maxmial 
weakness will unprove the appearance and mimimse the risk of fracture 
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METAPHYSIAL ACL4SIS 

(Multiple exostoses diaphysial aclasis hereditary deforming 
d3ri3choQdropIasu) 

This IS one of tho most interesting of the developmental gro\sth 
disturbances and may well prove important as an intermediate con 
dition between achondroplasia and the other disturbances of enchondral 
ossification 

The disease affects only those bones or portions of bones which 
are developed both from cartilage and from membrane and it has a 
well mark^ hereditary tendencv 

The moat characteristic features of metaphysial aclasis ate a failure 
of remodelling of tlie metaphysis and the occurrence of multiple out 
growths or exostoses from the surface of the shaft of many of the 
long bones In addition tliere is often some stunting of skeletal 
growth Originally known as multiple exostoses the disease was 
renamed diaphysial aclasis by Sir Arthur Keith but later Greig pointed 
out that it was really a metaphysial affection and suggested the title 
here employed — metaphysial aclasis 

Pathology 

The membranous bones of the skeleton are immune as are 
those developed entirely inthm cartilage such as the tarsal and 
carpal bones and the epiphyses of the long bones The condition 
affects those parts of the skeleton where bone arising in cartilage comes 
to be surrounded by a sheath of sub periosteal bone — hence it is found 
at the groNving ends of the long and the short long bones It is most 
marked where growth is most extensn e and most prolonged i e the 
distal end of the femur the proximal ends of the tibia and fibula the 
distal ends of the radius and ulna and the proximal end of the humerus 
It 13 also well seen at the medial and lateral ends of the clavicle at 
the cnstal border of the ilium the vertebral border of the scapula 
and occasionally at the ueuro^ntral synchondroses of the vertebra? 

The two principal features of the disease are — 

1 The unmodelled metaphysis 

2 The exostoses 

The Unmodelled Metaphysis This may or miy not be the 
most striking part of the anomaly The central part of the shaft is 
usually of normal cylindrical form and of noruul calibre Vs the 
bone IS traced towards its extremity it will be found tint instead of 
the calibre of the bony tube mcreasmg gtadudly there is an abrupt 
increase m diameter and the extremity of the bone the metaphysis 
—IS in the form of an irregular cyhnder mth roughly paralkl -sides 
In the growing Lone this cyhnder is compose I of ill trabccuhtcd bone 
iiid the surface is covered with a layer of curtilage continuous with 
the cpiphvseal cartilage In many cas(» irregular projections— exos 
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toses appear on the surface and occasionally surface projections ma} 
be present wthout increase m the size of the parent bone 

The Exostoses These are the most singukr feature Eornialli 
most marked at the extremities of the bone they maj be found at 
practically any part of the shaft Frequently an exostosis marks the 
junction of the normally calibrated shaft and the expanded extremity 
At this situation they are irregularly spiky Others occur m relation 
to the uumodelled extremities and these tend to be more globular in 
shape Vs the shaft increases m length those exostoses at first near 
the epiphyseal cartilage are displaced farther up the «haft In addi 
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tion they may become obhquely dispobod to the shaft \utli their 
extrenuty directed away from the extremity of the bone 

The exostoses are composed of poorly trabeculated bone in ilirett 
continuity with the bone of the sliaft Paring the years of growth 
the exostosis is surmounted by a cap of cartilage also contmuous \nth 
the epiphyseal cartilage from which progressive growth m size of the 
exostosis may take place . 

In association inth the aboae features there is usually well niarkeu 
mterference wath groivth in length of the affected bones Keith has 
offered the suggestion that this is due to the fact that the epiphy^ea 
cartilage becomes spread out o\er the sides as well as the end o* ^ ^ 
mctaphysis In the forearm the growth of the ulna is more interfercu 
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than tint of the radiiis and m consequence it may be thofaclms 
becomes curved or dislocation occurs at its pro'fiinal extremity In 
the Icq the fibuh lags behind the tibia In the forearm an I the le,, 
an exostosis from one of the bones may cause pressure absorption of 
the adjacent surface of the neighbounng bone 

The changes in the short Jong bones are essentially similar and 
are not to be confused with multiple euchondromata which is part 
of the disturbance of d^sd oiidroplasia 

Two occasional complications of metaphysial aclasis must be men 
tioned 

(a) Tlie occasional growth of a chondroma which projects from the 
surface of the bone near the epiphyseal cartilage Such a tumour 
may attain great proportions and is liable to become cbondro sarco 
matous 

Osteogenic sarcoma may arise lu one of the exostoses some 
tunes followang but occasionally m the absence of operative removal 
This leads to rapid increase m size of the exostosis 
The Nature of the Process 

Keith originally showed that the essential factor in, the disease is 
i failure of the normal remodelling process which trims the meta 
physis doim to the cahbro of the remainder of the bone To this 
normal remodelling and adipting process Jansen apphed the term 
tubulation In addition to the failure of normal tubuhtion how 
ever the exostosis possesses a po \er of continued growth equal to 
that of the parent bone Keith accordingly supposed tliat tho growth 
of the sheath of sub periosteal bone did not teep pace with the growth 
of bone from the growth cartilage and the absence of the normal bon) 
ferrule left tlie cartilage of the growth disc uncov cred on the surface 
and free to give rise to irregular excrescences 
The Time Factor in Metaphysial Aclasis 

Though the tendency to the disease is usually inhentc 1 and pre-icnt 
at birth obvious evidence of its presence appears only after seven or 
eight j ears w hen growth is speeded up and the exostoses becon e 
apparent Exostoses situated towards the iiud siiaft have commenced 
to grow at an early age and been gradually displaced to tlitir nu I shaft 
position by subsequent g^rowth in length of the bone 

Clinical Tlatokcs 

The process may be local or diffuse Mhen local one of tin 
extremities is involved wlule the remainder of tl t skeleton is normal 
In the diffuse type there may be extensive distortion an! dtfonmty 
of the whole skeleton 

The stature is short or even dwarfed In iddition tlu, hm« s may 
short deformities of the nature of bowing or knock knee irictiirt 
from slight trauma is common but the fragments mute is reidily as 
m normal individuals 
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Tlie juost tjpical feature is the presence of numerous eiusiuses 
lese are moat common at sites of active growth such as the knee 
d shoulder The projections an. hml the skin overl^ang them is 
normal and the soft tissues move 
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easily on them 

They may be associated wnth 
pain if the tiunour presses on a 
peripheral nerve or a nerve toot 
or if the process is modvertcntlv 
fractured 

They are also liable to luterferc 
with the free play of associated 
tendons or may even act as a 
mechamcal obstruction to jomt 
movement m which event they 
may give n»e to considerable 
disabihty 

A bursa may form over the 
projection and become from tune 
to tune mdamed while sarco 
inatous change lias also been 
recorded 

Radiological examination 
shows an irregularly expanded 
metaphysial mass with little or 
no compact cortical bone The 
architecture of the intenor is 
altered The normal cancellous 
tissue 13 replaced by a mass of 
less dense tissue m wluch inlands 
of normal o&sification may be 
ohseryrtL 

The esostoses appear as de 
finite projections from the meta 
pbysial region Their structure 
IS similar to that of the meta 
physis — clear Ulterior with v fhm 
shell of cortical boue 

pBOCNOals AND TREATMENT 


Vote p&Klrn ecly tl e tuulUp e exc» 
i Bpper eud of the tlgbt h mcm 


osee mound 


The disease has no effect; on the 
general health but there may be 


rave disability as a result of nerve pressure or interference wjtb joint 


lovement For all practical purposes the very slight tendency to 
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OSTEOGENESIS I 5 IPERFECTA 
(Fragihtas ossium osteopsathyrosis) 

The tenn osteogeuesis imperfecta though it could he applied accur 
ately to most of the developmental diiseases of bone is usually reserved 
for the generalized disturbance of bone formation formerly known aa 
fragihtas ossium 


Pathology 

Knaggs has made a comprehensive contribution to the pathology 
of this condition He has shown that m osteogenesis imperfecta the 
epiphyseal cartilage is of normal extent and the zone of calcified cartilage 
13 normal m appearance but that in the zone of ossification — the 
m etaphysis — th e trabecula ? are slender and delicate and widel y sep ar^ 
oy mterstii^s filled wit h cellular connective t tssue~or 'fibrous 
mariPi w 'No cross trabeculaj are present as a general rule T lic^pen 
o steum 18 thick and there is no compact cortical layer of bone b ut 
d chcatc and dtscrcte sub penosteil trobcchra ? ' 

I he bones as a general rule are shorter sniaPer and thinner than 
corresponding bones of norinal indiidUuals at a comparable 

that tne geacrat skeletal developinent tends to be stunted 

la most cases there have been m any healed fnctnre s^iani m bad 
position The consequent defomity producing as it does shortenmg 
of the affected b one s adds to the dwarfing already prese nt Tip m the 
feelild osteogenesis ^ “ 

The Histopatuology 

Eiiaggs and others have shown that the essential feature of tlic 
bistopathology of osteogenesis imperfecta is a failure of differentiation 
of osteoblasts These should normally arrange themselves ui tows 
along the sides of the calcified cartilage traheculie and then elaborate 
bone In this disease the process fails and bone is formed by direct 
metaplasia of the calcified cartilaginous sheets and from the fibrous 
tissue of the marrow The swollen cartilage cells become incorporated 
111 the bone 

In the subperiosteal arei where bone h noniially formed from 
osteoblasts which are differentiated *««/m from the primitive imdiffer 
entiated mesenchyme the sequence is again disturljid Instead of 
osteoblasts there is produced ■» type of cell identical with the cartilage 
cell III their extra cellular matrix hmc silts are de{)osited as in tlio 
epjpbj&eal growth area, and ultimately transformation of tin, matrix 
to bone is effected the c irtjiage like cells a^am becoming incorjiorated 
m tin newlj formed osacous sulistance 
The Nature of the Bone formed 

The boms a re extremely fragile llus is pirtly due t o the ni M»nco 
nf g w< II fnrm«Hi enrtex to the sparse and widclv ocpanfSI tribecnlo,. 
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and to the nature of the osseous substaace wh ich is less mtnp ic.t than 
t he ordmary lam inated bon e The bone is liable to undergo osteo 
clastic absorption and also in late cases appears to undergo spontaneous 
Hisintegration 

Etjoloci ' 

There is a well marked hereditary factor in osteogenesis imperfecta 
Beyond that nothing positi\e is known of its cause Knaggs has made 
the suggestion that since the outstanding feature of the disease is a 

failure to pr oduce osteo 
blasts tiiere is an inherent 
and hereditary inabihty on 
the part of the mesoderm 
to produce this highly 
specialized cell In con 
sequence i t produce s the 
best cel] of which it is 
capable — the cartn a,^e cell 
— ^~tbat onl y, oF mainly 
metaplastic bon e is laid 
dftHn 

There is no evidence of 
derangement of any of the 
ductless glands 

An increised serum 
pbqsphatis e ia a freciuciit 
hnding but it la probably 
the result of tlie disease 
and not a factor m the 
origin or production of 
the lesion 

Clinical Features 
It is possible to recog 
mze several types of chin 
cal case In all of these 
the pathology is similar and the difference which is largely one of a^c 
13 the result of the different grades of seventy of the disease 
In the fatal form the disea se is severe and t he child is stillbor n 
or survives onlya very short liine T here are multiple fracture s sonic 
healed at birth while the cranium ahowa grossly imperfect ossificatiuu 
and consists merely of a membranons bag with a few plaques of poor 
bone embedded in it It is probably th e damag e impose d on the im 
perfcetly— prote cted brain during lab our that re sdlts in stiPbir tli 
A. In the t nfavlile form, a less seve re form of th^ disease is present 
At birth there may &e some stunting and evidence of fractures but 
the ossification of the skull is more advanced The child siimves 
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for a year or two but the bones are fragile and break at a touch The 
sl^! may assume a glQbuIac~sh ape and ma y appear large m proper 
tlo u to the rest of the bodj True hy<Irocephalus may develop and 
this” agam may~be related to intracranial damage at birth 
^ In the adolescent type often called o steogenesis i mperfccta tardi 
the cl uld may appear normal at birth and during^ childhood tlTc onlj 
disturbance observed may be a special liability to fractures from 
comparatively minor injuries The ossification of the skull may be 
almost perfect but one or two soft areas may be found on examma 
tion As time passes the tendency to fracture on shght provocation 
IS lost 

The disease may on rare occasions be e ncoun tered first m adul t 
life when a case which was slight at birth and during adolescence 
becomes active or when a case winch has regresse 1 spontaneously is 
re activated 

In all types there is a well marked hercihtarj an 1 familial tendtiicy 
and prominent features ire 
vi^lie stun ting of growth 

oi-^ie occurrence of f racture'? from trivial vndtnci Iho frictiiris 
are o ftoi sub periosteal ami umte readily often more so than m norm il 
hone and the callus is often mote dense than m uon naljjpno The 
f ractures are distinctive in that they cause little or no pain or tt ndc r 
nes3-~h rgeiy because tltev are sub penoste-i l it is Jargclj tor this 
reason that so many tre allowed to lea Lwith deformity bomttmjts 
th e fractures are afi^ociato 1 witluiinld fol nlc itt i cks 

The oct-iirrcnce of blue sclcrotits 1 his lias been observed m 
the infautiie and late types of fragility and is due to increased visi 
bihty of the pigmented choroid throu^,!! an abuormall) trmsiuctnt 
sclera Apparently there is no alteration in the thickness of the sclerotic 
or in its histological structure so that its tnusluceiicy is said to be 
due to some alteration in the qiiabty of the fibrous tissue coinposmg 
it In this comvection it is interesting to note that when blue sclcro- 
tics arc present without fra^litj of the bones there w a pecuhaf 
liability to sprains and joint disturbances 

ItVDIOLOCICAL AlP£.VRA^Ct.i> 

These depend on the age of the patient ani the seventj of the 
condition The bones m severe tjpes uuj show praeticallj complete 
absence of cancellous texture the cortov appearing is i f iiiitly 
pt-iitilledhiie The bones irc shorter th ui norm d mi oti isioinlly 
broader In lesa severe tjpes the long bones ire otunted dilfusel) 
riTcficd vnd maj have expanded club shipcd extremities Bnetures 
or old ilefornuty following fractures are often appircnt In alult 
cases the shafts of the bones appear to slinnk and show a dense rc)a 
tively thick cortex with no mwlulU In sharp centrist to the ‘iUnder 
ind often deforuud shaft t!ic enda of tlie bones are cxjiaude'd md show 
coirse cancel! itioii with poor den-utv Ultiin itely tl c long 1 ones iiiiv 
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denser bone 

The nbs are usually bent sharply downwards at their angles auc 
the thorax is therefore greatly deformed This may be aceentuatec 
by the occurrence of scobosis The pelvis shows asj minetncil anc 
irrtguhr deformit) The skull shows irregular ossification witl 
islands of denser bone m a poorly calcified matrix— the so called 
Wormian bones 
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The r»d ognmof the chest w»lIolathiU suffenosbom ostee^euesis usj^tfecU Note U e dehcate 
ouUme of the nbs and the es aejiee of bacture et the ancle nf practically e eO r h 


DlAGNOSIie 

The diagnosis IS usutU) evident but occasionally rickets ina> illord 
some difficultv especially since fractures are common In nckets 
howeter the radiological picture is charactenstic — the epiph}seal car 
tilat^e IS broad and fuzzy the edge of the metaphjois to the zone of 
calcified cartilage is irregular md poorly defined and tlie inetaph) sis 
Itself IS cup shaped and expanded On the other Lautl the rarefac 
tion of the rest of the bone is considerablv less tlnn in osteogenesis 
imperfecta 
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Pkognc»»is 

In t)ic in ijonty ol t istt, tjc»th is the outcome Occa&ioiully -idult 
hfc IS reached but the constaut occurrence of fractures tlie repeated 
confinement to bed and the forced mactivitj make it burdensome 
In onlj a veiy few cases is the condition apparently arrested and the 
liabiht) to fracture lost 

Trevtmenf 

No specific treatment is knoua Measures dietetic and otherwise 
to promot'e tlie general wellbeing art indicated Care should be 
exerc^ed m handling cluUIren with the disease but when fractures 
occur they are treated iloiig the usual hues and if healing takes place 
mth deformity osteotomy may be earned out 

BOyS RELATIO\ TO CALCW31 MbT IBOLISM 

An adequate suppl> of calcium phosphorus magnesium and other 
elements la necessary for the normal metabolism of bone These 
elements are brought to the bones by the blood serum winch maj be 
viewed as a saturated solution of calcium aud j hospliorus m a balanced 
ratio of ten units of the former to four of the latter 

Mineral cilcuim is maml> tespon!>iblc for maintammg tlie phjsico 
chemical equilibrium ueccs5.ify fbr the noniul irntibibty of muscle 
and nerve aud its exact role w to lessen irritabihtj at the neuro 
muscular junctions in the myocardium and m striped and unstnped 
muscle Despite its essential function there is no conseraation of it 
m the body and the spongiosa of the skeleton forms its onlv reserioir 
Pliosphorus is essential for the regulation of the acid base reaction 
of tlie body fluids and is likewise stored in the spongiosa of tlie skeleton 
formally the blood serum is a solution m biological saturation with 
the calcium phosphate of the bones 

Part of the calcium and phosphorus in the serum is in ionic form 
and 18 formed by the dissociation of the calcium phosphate of the bono-s 
under the influence of parathormone the active secretion of the para 
thjToid glands The dissociated cakium and phosphate lona rtmain 
m equihbnum with the solid calcium phospliate and are subject to 
the Law of Ionic Dissociation Consequontlj an lucrcise in tin. plios 
pliate ions m the serum from anj cause leads to a fill in tlic stnim 
calcium mth dejiosition of calcium phosphate in tJie bones V fall 
m phosphate ions le<ids to a nse in calcium ions and in scrum c^Icmni 
with solution of calcium phospliate from the bones an I the excretion 
of the excess of calcium 

Tims tlicrc are two factors controlling tlie calcium balance lietwccn 
blood serum ind spongy bono (1) the pho phate content of the erum 
(the amouut found nonnan> iu the Wo^ serum is from 1 5 to 1 umta 
per 100 c c in aduha and from 0 to 12 units in children) (2) the 
I arathormone content of the etum Increase m the amount of 
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piratLoriHoiie Jeads to increased solution of caJciuiii and pliosplnte 
from the bones The excess of calcium is largely got nd of liy excre 
tiou, but there may be a nac for a tune at least ui the serum calcium 
It IS generally accepted that an mcrease m parathormone acts mamlv 
by hastening the excretion of blood phosphate m the unne, though 
m high doses it apparently acts to some extent also by dissolving the 
calcium phosphate of the bones “ 

Tlie relationship of phosphatase to calcium metabolism ha^ been 
well explained by Taylor Mention was made m an earber section 
of the necessity for the presence of this enzyme if bone was to be 
deposited Normally phosphatase is present at only three sites (I) 
at the site of phosphorus absorption (mucosa of bowel), (2) where 
phosphorus is stored (bones) (3) where phosphorus is excreted (laduey 
and bladder) 

Its action 13 not specifically to form bone, but to convert orgamc 
into inorganic phosphorus In bones it is foimd only at sites of active 
ossification viz the epiphyseal line and beneath the peno&teuni, and 
it IS the local concentration of it that deternunes ossification In 
certain types of bone absorption there is a large amount of phosphatase 
m the plasma This according to Taylor is due to the fact that m 
bone absorption osteoblasts arc stimulated to form phosphatase and new 
bone (as a compensatory mechamsm), but the phosphatase is constant!) 
swept awaymto the circulation and there progressively destroyed 

Whde the whole question of the utibzation of calcium and of the 
calcium phosphorus bone ratio is the most complex and interesting 
part of calcium metabolism there are two other factors to be con 
sidered viz calcium absorption and calcium excretion Calcium must 
be present m the diet m sufficient quantity before absorption of the 
reqmred minim um (^1 gm daily) is possible A sufficiency of calcium 
is of paramount importance during the growing period, and in its 
absence bone of a soft, partially calcified type (osteoid tissue) is hid 
down 

AleUanby has particularly stressed the dietetic aspects of the problem, 
and has shown that two types of diet are bad 

1 A diet contaming substances which promote growth without at 
the same time supplying a sufficiency of calcium 

2 Foods which encourage growth, but which mterfere with the 
retention of calcium salts m the body and so prevent its deposition 
The actual absorption of calcium is governed by the Vitamm D con 
tent of the body which may be obtained from the diet, or syuthetized 
m the body by the action of sunlight (or ultra violet radiation) on the 
sterol of the skin Nevertheless, the absorption of calcium is difficult, 
because so much of the calcium in the diet is insoluble, and uhat is 
soluble IS so hable to be pieapitated if adverse conditions obtain 
Thus alkahne carbonates may throw its soluble salts out of solution, 
while an excess of spht fat m the bowel (as m ccehac disease) leads 
to the combmation of free fatty acid with the calcium to form soaps 
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Acidity of the intestinal contents favoui^ it& absorption, as docs 
systepnc acidosis dehberately produced by ammonium chloride 

Calcium which is absorbed from the ahinentarj tract but rciii'iius 
unused is at once excreted by the urioe and feces Siaiilarly an excess 
of calcium m the blood— by depletion of the spongiosa— leads to cxccs 
sne secretion by the ladrieya It is apparent, therefore, that efficient 
calcium metabohsm depends on a vanety of factors, and when any of 
those factors are upset, the skeletal systein is apt to show coincidental 
changes The majority of these skeletal disturbances ucre originally 
considered as bone diseases This they undoubtedly are, but the 
modern tendency is to approach their consideration through the under 
lying metabolic derangement The following classiBcatioii is therefore 
suggested 

Bone Diseasea resultin'} from Brrors tn Oaticiuin Bhoai>liorus MtlaOiltsm 
I In denelopino Bone — 

Errors ih Calaum Absorption 
Deficient vl6aor;)Uon 

(a) Lack of Vitamin D— Rickt.ta 

(6} Gostro intebtinat disease — Citliac Itickcts 
L.iT&S5tie Alscffplion 

(a) ? Increase of ViUiimn D— Osteopetrosis 
B Errors in Cotcium UtihuKion 

(а) Increased phosphate excretion — O 6 tco 2 >oroi}s of acidosis 

(б) Increased paratbyioid actwitj — ? osteopetrosH 
C Errors tn Calcium ExenUon 

(a) Bscessue excretion— Reual ricketa 
H In Bone 

A Errors of Absorption— Osteomalacia 
B Errors of Utiliiatioo— Osteitis bibrosa Cystica 
Pa^ta Biscaso 

C Excretion Ostoojiorosis of toxic j,oitnj 

lUCKElS 

Kicketi 13 a disease of the lower classes, and w especially conimon 
in mdustnal districts where poor bousing, iiial nutrition, smoky atmo* 
spliere and lack of sunlight are common Tiieso factors fa\ our a lack 
of vitamins, and it is now generally assumed that nckeU is a deficiency 
disease due to lack of Vitamin D Improved conditions have rwluccd 
its mtidenco in this country, but m the mdustnal towns of the English 
Midland and Northern Counties the disease is still prevalent, and a 
Kicketa Clinic established recently in Sheffield had as many as 500 
children attoiuUng for treatment Mellanby behtvea that, while the 
grosser manifestations are less frequent, a considerable proportion of 
children of the liospital classes show suffiaent bone clniige^j to indi- 
cate that they iiave passevl througli a period of defective Ixine calci- 
fication short of flond rickets 

The commonest type of the disease begms dunng the early years 
of infancy ami is extremely rare after the age of four It is known as 
iitfavlile rickets Comparable disturbances may an^; at other ago 
ptnodi, howevtr — hile rickets and ostcuinulocja 
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Pathoxog\ 

The mam mtetest of the orthopedic suigeou is in the bony mam 
lestatlons of the disease, but the metabolic disturbance affects most 
of the body tissues 

The Skeletal Changes The bones of the skeleton ire boft and 
porotic, and bend easily from the weight of the bodj or from other 
external causes Normally the epiph>seil line of the long bones is 
a well defined narrow strip of cartilage 2 mm deep, but in rickets it 
forms a wide irregular band and the metapbysis is broad and irreguhr 

from excessiveprobferationof thccellsoftheepiphjseallme Theboiic 

deposited is patchy m distnbution and muformly poor m calcium s.ilt* 






iia 51 — Dugriia to ShoiF tlw Oiarv^ters of llie GiotrUi \ica iii \ inoaa Coiidtlicuta. 
Ill (1) a nciiuiil 1 01 r T le tl c rr^ul'ir coluin > of [KoI fmtetl Art ad I of calr fir 1 curl I 
In (2), note llie iitsuiai nod exresslie proliTrraiton of cartilage cHls the poor li e dcj<islt 

m the aone of caldfiel eaitila=« ai dlh* * antr •'O*® f**' ‘®Uon i the o>» fleation tone Tlewlole 

growth area fSaws a gieaCI) iicrcBseJ Uuckoe!* 

lu (S) simple scurvy there are loU»nu43P*»wal iMPinwthase* all filroliaillc icaIioti hew 

bone as it U forn ed i. litoken up by the ba>nioiTlia« . . ,.,i 

In (4) scurvy rickets, ii add tkm to the ebsoges w tickets (a« (") abote) there are tie evidcices 

of scorbut c capiUai} Iixmoirhage 

A Dlaphjss B — Cap Hary w th occompa y ng osteobladm i I'a lo> C— Zone of o»s,iflcallo i 

D— Zone of calcified cart last L Zone of proUftralloa cartilage { 


„ Karris) 


The histology of the process is instructive The cartilage m the 
proliferating zone is hyperplastic, but instead of the normal palisade 
arrangement of the cells, the proliferated cells are arranged more hap 
hazardly The extent of the zone is increased 

In the zone of calcified cartilage the deposit of lime salts m the 
mteicelJular matrix is greatly deficient, or even absent 

In the zone of ossification the bone deposited by the osteogenic 
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cells from the diaphjsis w poor m quality deficient iii lime uid of 
patch)- distnbutiOQ Associated mth tins is a poor development of 
the bone marrow Fig 51 (2) 

III the metaphysis osteoclastic activity is almost m abeyance so 
that the extremit) of the bone appears misshapen and uomodelled 

These changes are most znark^ at the most activel) growing part 
of the bones and only affect the bone bemg deposited during the active 
phase of the disease Bone formed before that is for the most part 
normal while bone formed after the active phase of the disease 15 
passed is also normal 

The Deformities of Rickets During the 
active phase of the disease enlai^enicnt of the 
metaphjsial segments of the long bones gives 
rise to obvious swelhngs at the bone ends 
These are especially prominent at the costo- 
chondral junctions and at tlio lower end of the 
radius and tibia 

When the child is able to crawl or to walk 
the long hones of the lower hmb may become 
bent The femur becomes bowed antenorl) 
and to the lateral side The neck shaft angle 
of the femur may be diminished (coxa vara) 
the tibia bowed or the knee ma) assume a 
valgus attitude 

The pelvic defotnuties arc of most import- 
ance to the obstetrician The whole pelvis ma> 
be flatteued or it ma) assume a trefoil shape 
as in osteomalacia (q \ ) 

The skull la broadened the forehead square 
and bosses of new bone ina) form i« tho 
parietal and frontal regions 

The vertebral column ma) come to assume 
exaggerated curvatures 

The Production of Rickets Rickets is 
not due to any inherent defect in the skeletal 
S)stcm This fact lias been clearl) established 
by experimental and therapeutic researches Hjckcu. Leg 

w Inch ha\ c also demonstrated that the esscii banw o« ng L>e 
till factor 13 a disturlianct of the uilcium 
phosphorus metabolism on which tho growth xhn 
and mamtcuiucc of bone is mi absolutcl) 
dtpciidcnt 

L^iKniiKiitall) ncUU e in be prodiite<i bv withholding frcsU foods 
indb) fLcdin 5 .with i diet coiiUiiung mill biluic-ed amount of calcium 
and iho-»phorus. It bis been quit*. defimUJ) shown that disturlwncc 
of tin. inmenl tontent of the diet has no jwrt m the protiuction of 
human ncktts but v constant feature of tht hlttr dI•>ta^c is t low 
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content of phospl orin. m tin. blood serum Ricl et& cm bt pavtiUt 1 
not by the administration of phosphorus but by the addition to tho 
dietary of Vitamm D — or by exposure to ultn violet radixtion which 
synthetizes Vitanun D from the sterol in the skin 

The action of Vitamin D is to promote tJie absorption of calciinn 
anl especnllj of phosphorus from the bowel 



fXa i>3 — Jl l>ctyCota\an tl Bilati-Ml S 1 tfo J ruite o Fracture 
(Ur Armstrong a case) 

The Effect on the Bones Nbnnal ossificat on demands a sufii 
cieucy of calcium and phospborua and m correct proportions In 
rackets this is lackiug and as a result soft irregularly formed and 
poorly calcified bone is laid down 

Symptoms 

The early symptoms of the disease are grouped by Fraser as follow s 

1 Excessive per&piration especially of the upper half of the body 
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2 Restlessness dimug sleep 

3 Disinclination to be moved 
or to use the limbs 

4 Evndences of catarrh of the 
mucous membranes, e g recurrent 
diarrhcea, constipation, and bron 
chitis 

5 Evidences of imtabibt}. of 
the central nervous sjstem — con 
vulsions, laryngismus or otlier 
types of spaamophiln 

In 3 typical case of ncketa, 
the chmeal picture is very cliar 
acteostie, and the prominent fca 
t urcs nny be tabul vted as follow s 

1 Large liead open fonta 
ncHes and eramoUbes 

2 Prommtiit abdomen 

3 Separation of the rtcti 
mustlcs over the protuberant 
alxloincu 

1 Narrow chest 

5 Enlarged cpiph>i»c8 

6 Beaded nbs— the rickety 
los ir) 

7 Bowing of the long bones 


I iG — Vtultipic Osbeous Drionnitir* 

Uo> S) }eMi uia 

8 Deh)cd dentition, v»itli 
r irregular, soft, decavmg teeth 

9 Pale skin flabby cuhcu 
taucous tisauc typical wiztued 
look 

10 Poorly developed inuscles, 
with dc!a> in walking 

11 Eulargcuient of the hver 
and spleen 


tio 45 — ScMiu Kjckety Dcformitic* 
Ctilld, 4 
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12 Intestinal derange 
ment — constipation or diar 
rhcea 

Radiological Flatcres 
The X ra) changes arc 
charactenstic and import 
ant In this connection 
Lovett de&cnbes four stages 
1 The Acute Stage The 
normal rounded appearance 
of the epiphjsis is replaced 
b} 1 cloudy area contam 
ing one or more indistinct 
centres of ossification The 
uietaphjsis is splajed out 
and deficient in lime sludow 


Fio 56 — Genu t Rlgutu 
Thl» f» the naluial sUud ni, po»lllu 
of the pat eut, and shows the «*t«r 
totaUon of the Uhi* as well a the V 

hitees. 

There niaj also be evidence 
of a tluclened penosteum 
while fractures of the long 
bones are frequently seen 

2 111 the second stage 
the epiph}Sis appears as a 
mottled irregular lU-defiued 
shadow The metaphyses 
ate ragged but are now 
broader than normal run 
nmg out from the side where 
the pressure is greatest 
Periosteal tluckenmg has 
disappeared but if bowing 
has occurred the cortical 
part of the affected bone 
\\ill be thickened on the 
bide of the concavitj of the 
curve 

3 In the third stage the 
shadow becomes denser and 
at the end of the meta 
physis a dense Ime appears 
This IS due to the deposition 



T1 e acU it) of tt e dUease 


Fro o7— IluUts m the Acute Stage 

Idfnced h? the fluffy expanded fil|ty 
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of luuc uid wlutt it 1-5 often (.omiducd chiratteristn, of bturvy it 
albo occutb quite Crequentlj in nckets flie cpiphj-senl shaiIo%\ is 
more clearly oiitlmecl, but ts btdl uichiiod to l>c mottled rather than 
clean cut Thib is essentially the stage of repair The most charac 
teristic feature is the marked difference in size betireen the end of 
the shaft and the epiphysis 



ttc '"8 — lUchUip IVformU} of He TiIub «nl ub? He Con JjHon J a * HeaJrtl 

4 In the fourth slige the cbarictcnstic mcrcasc m bnulth of the 
inctipliysis 13 stiil present hut the lioiie is now clcarU <{cfined mil 
shows a nonnal content of hiiic silts This stage marks the cml <jf 
the process tlie lioue being now completely repaired 

DfAGNOsIS 

There should be no ildhculty m diigno^s when the complete jnc 
turc Ins dcNcloped but the disease may occasionally bo confused with 
congenital syphilis and infintile sc»rv\ Tin conginitajly syphilitic 
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child has usually other signs of ayphil^, but occasion lUy the clutf 
lesiou may he a sypluhtio osteochondntis The cpiph)seal region is 
tender, cedematous, liot, pauifiil, ami swollen , there is looseamg and 
separation of the epiphjsis, which can usually he mo\ed on the shaft, 
ivith the production of muffled crepitus The epiphysis nn} even be 
lying free in a cavity filled inth pus There is usually a hisfor) of 
parental syphilis and the child responds to anti luetic treatment 

In mfantile scurvy swelhng also occurs , it is not limited to the 
region of the epiphjais but encroaches on the shaft There arc 
usually haemorrhages in other atuatioia, and the general signs of 
scurvy are present 

Treatment 

The treatment maj bo considered under three headings— the medical 
treatment the prevention of deformity and tlie treatment of existing 
defonmty 

1 Medical Treatment, Prophylactic and Curative A full dis 
cussion of this aspect of rickets is out of place here, but some points 
may usefully be considered Mellanby has stressed the fact that while 
a nulk diet — cow s or human — is by far the best for mfant'i jet in 
many cases the milk does not contain a sufficiency of vntanim H and 
should therefore be supplemented by substances nch m the vitamm 
— cod liver od and halibut bvet oil being satisfactory 

\ largely cereal diet is particularly bad, for cereals lu some ohscuro 
way interfere inth the action of vitamm D and may render an other 
wise sufficient amount of the vitamin mactive 

Rickets may be cured by admmistration of one of the vitamui D 
containing foods or by one of the standard preparations of the vitanuu 
(e g calcderol) Tlie effect of these is enhanced by tlie addition of 
a calcium preparation (calcium carbonate or calcium phosphate) 
Ultra violet hght therapy is m invaluable adjunct 

2 The Prevention of Deformity When the bones ate so soft 

that they are easily bent by pressure, or muscle strain, the child s 
movements should be so controlled that little or no pressure is exerted 
upon the hmbs He should not be allovvetl to sit stand, or walk, but 
should ho on his hack most of the tune and oaiy he to rvnV 

about in bed In difficult children it is often advisable to fit rickets 
splmts These are narrow strips of wood, winch extend from the cri't 
of the ilium to beyond the sole of the foot They arc firiiil) fasteiunl 
to the body and limbs by bandages and prevent the child from sitting 
up or getting on to his legs To take the place of exercise wliicJi is 
precluded by the position or by the spimta massage should be institutetl 

3 The Treatment of the Established Deformity Findlay 
has pointed out that m cases of very bad dcforuutj m } oung cluldreii 
a nckets producing diet may be given so that when the hones become 
soft the hmbs may be straighten^ by vrrenching and sphuting W hen 
the alignment has been unproved, a bone hardening, anti rachitic diet 
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Ilia) then be recommenced He has succcsafuHy treatcil a case in tins 
\\a) 

Dcfonmty ib more usually corrected, hos\estr, in one of four ^\ayb 
by bphnts, by gradual inampuUtion, by the osteoclast, or by ostcotoni) 

(а) Correction by Sphnttng This metliod is used where the defer 
mity IS slight and the disease still active It is empiojed particu- 
larly in )oung cluldieu, especially m those below the age of four, and 
IS most useful 111 deformities of the lower limb The splint is a narrow 
w ooden one It extends from the ilium to beyond tlie sole of the feet 
m eases with knock knee , while in cases of bow leg it reaches from 
the crutch to beyond the foot 

The method is slow and requites continual supervision to insure 
a good result and to prevent the formation of sorts In the c,i5C of 
genu valgum, the splint is fixed securely round the pelvis, and round 
tiio lower part of the leg and foot A steady pull is then secured, 
by means of a rubber bandage over the point of maximum deformity, 

1 e round about the knee )oiijt The splint is worn continuously, 
night and day 

(б) Correrhon by Gradual MantpuhtwH This method is useful in 
very jomig children dunug the active stage of the disease It consists 
of gradual correction bj manual pressure, under auccsthcsia It is 
not applicable when tlic deformity is neat a joint as the manipulation 
may only stretcli the ligaments of the jomt and leave the dcformitj 
untouched Fraser states tliat it is indicated m deformities which are 
unsuitable for treatment by splints, and where osteoclasis or osteotomy 
is for any reason contra indicated 

(c) Correction by Obtcodasi'i By tins nictliod the bone is fractured 
at tlie point of maximum dcfonmty, either miuually over a wootlcn 
wedge, or by the use of a special mstruiuciit — the osteoclast When 
the former metliod is used, the child is placed oa a low tab’c and 
the wedge inserted bencatli the area of maximum dcfonmty, and at 
right angles to the long avis of the limb The affcct^l bone is then 
grasped by the two hands, one above and the other below the dtfor 
mity The weight of the surgeon’s body is then brought to buir on 
the bone, which first bends, and, as more force is applied, tventually 
breaks X complete fracture having been proihiced, the jmsition 
corrected and a phsterofPans case applied Tins w retained until 
the fracture has completely unitcil, usually in about six weeks after 
the mampulation 

A llioinas’s osteoclast is iwrticularl) useful for securing a simihr 
result m older children Tlie limb u, carefully protected by jjads, and 
the osteoclast closed fairly quickly, so that the bone breaks rathu 
than binds The after treatment is similar to that of the fracture 
proiluccd by the previous method 

(d) Correction by Osteotomy This method is used when the defor* 
mit) IS in the noighbouthood of a joiot, where the osteoclast cannot 
be Used, 
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Osteotonues should ue\er be earned out until the radiograui mdi 
cates that at least the third stage of nckets, according to Lo\ett 3 
classification, has been reached There is then eburnation, clearness, 
and regularity of outline If corrective operations are ittempted 
before tins period non union is apt to follow 

The osteotouij may be of the linear or the cuneiform tj-pe uid 
only three fourths of the bone should be divided b> the osteotome, 
the remaimng part being fractured manually If complete correction 
has been obtained, a plaster of Pans case is apphed for six weeU 


GENU VARUM 

This term or the more commou one of bou leg, n, applied to a 
lateral curvature of the leg which involves either the tibia, or the 
tibia and the femur Where the leg is curved anfenorly the couch 
tion is termed antenor bow leg It never occurs m healthy children, 
its existence being presumptive evidence of some degree of nckets 

The deformity la of course due to the effect of body weight the 
soft bones gradually yielding, usually without firacture, though green 
stick fractures have occasionally occurred at the point of maximum 
curvature The bowing is u&ually restricted to the tibu, and most 
commonly to its lower two thuds There i:» usually an mvrard rota 
tion of the lower end of the bone on the long axis of the femur, smee 
it is a flexible three cornered rod and cannot on that account be bent 
laterally without rotating The toe», therefore are turned m, and, 
when the child stands with the feet together, the knees are widely 
separated 

On walkrng an obvious waddle i$ present, reseinbhng that seen m 
bilateral congemtal dislocation of the hip 

It IS important to distinguish between rachitic antenor bow leg 
and the sabre-blade tibia of syphihs The syphilitic fibia has always 
some penosteal thickening along the antenor border, whereas m an 
tenor bow leg the thickenmg is endosteal and more pronounced on 
the concave side of the curve 

TBEATaJEVT 

In the earher cases walking m distorted attitude should be avoided, 
and the mother taught to manipuhte the leg several times a day , care 
bemg taken that no strain is placed on the epiphysis while the unni 
pulation IS bemg earned out 

A\Tien the deformity cannot be improved by tins method a Knight’s 
brace may be used This consists of two steel upnghts attached to 
the shoe with a soft leather pad attached to the upper end of the 
medial upnght to prevent undue pressure on the medial condyle of 
the femur The lateral upnght extends to the head of the fibula, 
and the two are yomed by a calf band The bowed leg is drawn 
towards the medial bar by a broad leather cuff laced about the leg 
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iiiside tlie lateril bar the medial bar may be gradually bent imtil 
over correction is secured This usuoilv tikes from sj\ to twelve 
months m young children 

\Vhen the deformity is most mitked tov, atds the middle of the shaft 
osteoclasis is a quicker method of correction while the anterior form 
of bow leg should be treated bj osteotomy 

In severe degrees of mtenor bow leg the deformity may resist 
correction at one sitting and several osteoclases or osteotomies may 



have to be done at dilFtreut levels on tic tibia at mtcinb of three 
or four months The osteotomy inij have to be acconq uued bj a 
simple transverse tcuotom) of the tcmio calc^vneua to penmt it to 
len^hcn to a corre&jxmdmg degree 

Slow osteoclasis is dangerous and not over eight se'conls should 
be taken to fracture a bone by the a.teoclist \part fn>m the great 
mecliamcal benefit of the operation there is an enormous mental one 
for the patient who has hitherto looked dejected ind oslnmed of I misclf 
now assumes a self confident poise 
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GENU VALGUM 

The deformity of knoci. knee develops, as a ride, lu early child 
Iiood, and is almost invariably due to nckets There is an inward 
projection of the knees, and the leg deviates from the long a\is of 
the femur at an abnormal otittiard angle The deformity arises he 
cause the line of weight transmission through the femur passes to the 
outer side of the centre of the knee joint , the lateral condyles of the 
femur and tibia have thus to bear more weight than the medial 
Bone, softened by rackets, js readily compressed, and conversely, the 
absence of any great weight bearing stram on the medial aspect of 
the knee allows the bone m that situation to develop more rapidlj 
than on the outer side As the deformity is developing, the tibia 
rotates outwards on the femur, as a result of traction by the lateral 
ham strmgs Marked eversion and outward rotation of the tibia are, 
therefore, often present 

The average child of 3 or 4 is able to stand with the medial con 
dylea of the femur and the medial nvalleoli approximately touching 
Any marked separation of the malleoli when the knees are m apposi 
tion indicates the presence of knock knee ^Vllcn knock knee is pro 
sent, the child walks m an unsightly manner, since the knees tub 
together, and the Ime of gravity is transposed to the outer side of 
the knee joint The gait is lurching, with an exaggerated side sway 
of the body at each step to preserve balance Fnlb are common 
Synovitis of the knee arises from jomt stram The deformity dis 
appears when the knee is flexed, since the posterior surfaces of the 
condyles with whicli the tibia articulates m full flexion arc not affecteil 

Treatment 

111 imlil cases m which the disease la still active, considerable ini 
provement, if not cure, can be obtained by mampulation With one 
hand holding the leg just above the ankle, and the other placed over 
the lateral condyle of the femur, short adduction movements are 
made to rectify the position temporarily, to stretch the shortened 
structures on the lateral aspect of the jomt, and to exert imld inter- 
ijjjttect pressure on tic medial condyle During the mghty a loug 
lateral splmt is fitted and the knee is pulled towards it by a simple 
bandage 

In cases which resist this treatment, a Jones’s walking knock knee 
brace, as shown m Fig 60 may be used 

In cases of any seventy, it js much better to perform an osb o- 
tomy of the femur, the bone bemg divided m the supracondylar region 
from either the lateral or the me£al side The author uses the medial 
approach, a small incision bemg made down the boue in front of 
the adductor tubercle The osteotome la inserted at right angles to 
the long axis of the shaft which is then partially osteotonuzed The 
complete fracture is produced by mampulation After correction, a 
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plaster-of Pam spica extending from the pclvns to the foot is worn 
for about six weeks The child is then allowed up on a ^^aIklng 
caliper and carefully supervised for some months until the fracture 
has fully united and anv tendenej to recurrence of tlie deformity has 
disappeareil 


SCUR\Y AND SCURVY RICKETS 
The anti scorbutic vitamin C is found m the majority of fresh food 
stuffs — fnut juices green vegetables and to a lesser extent m potatoes 
milk and raw meat Since it is destroyed by heating at 100° C it la 
absent in dried canned and preserved foods and in vegetables sub 
jected to prolonged boihng 

The absence of vitamin C from the diet gives rise to the chmeal 
condition of scurvy the characteristic symptom of which is bmmor 
rhage in various parts of the body The orthopscdic surgeon is 
concerned with its manifestations m bone 

The disease most commonly occurs in infants of from six to eiglit 
months who have been fed exclusively on artificial footl which has 
had its vitamin content destroyed in the prociss of manufacture or 
which has never possessed a vitauun C content at all It also occurs 
m adults who are depnved for a time of fresh food— as m old people 
hving alone and subsistmg on an inadequate diet of bread and tea 
A diet deficient in vitamm C need not of neccssit) 1 c deficient m 
the other vitamins Nevertheless it is frcquciitl) so and if there is 
in particular a deficiency m vitamm D a rocliitic clement may bo adde<l 
to the scorbutic in the case of the grovmg clidd while m the adult 
there may be some evidence of osteomalacia 

Thus It js well to distinguish two varieties of scorbutic «listurl>ance 
in the )oung 
(J) iScurt j 

[2) hfantile Scunj rickets (Barlov s disease) 

PaTHOtOCl OF ScORVV 

The cardinal feature of scurvy is Uxinorrha^e— from tlve gums tin 
alimentary tract the subcutaneous tissues and m bone The I ajmor 
rhage is capillary m origin and occurs at sites at which new cajiiliuncs 
arc sprouting — m bone for oviinplv at tic most actively growiii^ 
inetaphyses and beneath the penosteum It is thought that vitamin 
C controls the nutrition of capillary en lothehuiu or the amo mt of 
intercellular cement which binds tie enlothihal cells to^etlur 

The pathological change m the iflccted lone lias bun well de 
senbed by Hams 

Prom the capillary loops gtowanj, up into tl v. zone of cwsification 
from the diaphjsis there occurs in urcguiir an 1 patchy oozing of bloovl 
so that small pools of blood collect and disrupt the new 1> forming bout 
the calcifieil cartilaginous atrita an 1 ev«i the proliferating cartd igitious 


os. 
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palisades (Fig 51 (3)) The blood clots and contracts, and is replaced 
by fibrous tissue or, m fa\outable circumstances by bone 

In very extreme cases the hamiorrhage may be sufficient to disrupt 
the growing area, so that m-issiie death may occur \nth separation 



].(n Cl — Scun} slio ting Sub pcnoMeal 
H®n orrJngp of the Femur 


of the epiphjses 

Tlie sub periosteal liffiiioirli 
ages are often extensive tlie 
penosteum being stripped from 
the shaft for a considerable dis 
tance They orgamze or ate re 
placed by bone exactly as in the 
intrametaphysial haimorrhages 
In tnie scuny nclets, there is 
in addition to the features out- 
Uned above some uregular pro 
liferation of the cartilage columns 
othermse the effects are similar 
(Fig 51 (4)) In both there is 
an important secondar} effect 
for the metaphysial disturbance 
is aLo responsible for failure of 
differentiation of the bone mar 
row and this with the repeated 
hemorrhages may lead to a 
degree of anxmia 

Clinical Features 
The child may or may not 
appear ill nourished The earhest 
features are restlessness and fret 
fulness and it is apparent that 
one or more of the extreimties is 
not being used Handling of the 
parts produces pam, and ulfi 
mately the child screams when 
ever he is turned over or moved 
Systeimc reaction, m the 
shape of fever is absent m the 
imhal stages 

AMien the limbs are cxaimiied 
the oboerver may find obvious 
swelimg fluid m character m 


relation to the shaft of one or more of the long bones Such swellings 
are said to be ten times more common lu the lower brab bones than in 


the upper and are due to sub penosteal hietnorrhages 

The jomts may appear swollen and are exquisitely sensitive to 
touch — ‘50 much so that an infecfave condition may be simulated On 
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the otlier baud the immobibty of the parts juaj wmulate paraljsjs 
and this feature is often known as the pseudo paralysis of scurvj ” 
Haemorrhages may also occur into and hcneatli the skin, and tbt 
gums may be swoUen and spongy 

DiH'i.BiiNTiiL Diagnosis 

In the absence of visible or palpable haniiorch igc, there may be 
djflicult) la the diagnosis of scurvy The conditions most liable to 
confusion m the early stages are antenor poliomyelitis, injury to joint 
bone and nerve, osteomj elitis, artlintis, and syphilitic osteo chondritis 
According to Hams the syphilitic lesion m contrast to -^cuny, 
affects the more slowly growing end of i bone os for cxiinple tlic 
cibou It IS also common m the short long bones of hand anti foot, 
the proximal end of the femur, and the dtetal end of the tibia 
The absence of fever sctces to rule out tlie inflammatory coiiditioiw, 
and the history, the dietetic conditions, and the radiogram serve to 
distinguish the others The response to treatment in scurvy is also 
dramatic, in sharp distinction to the other conditions enumerated 
The typical X raj appearance is seen m Fig 61 Fairbank describes, 
as a sign of diagnostic value, a clear line in the bone parallel to the 
growth disc and separated from it by a clear area 

Tbeatmest 

The adnumstration of vitamin C m any of its forms leads to rapid 
cure Withm twenty four hours •pain and crying cease, and m a feu 
days baimorrhages are beginning to heal H is some months liouever, 
before the bone tcAturc returns to iionnal 

The easiest w ay to exhibit vitamin C is as fresli or ui„e, or lemon 
juice or by the synthetic vitamin product — ascorbic acid 

Rest m bed is indicated m the early stages and later, masixigc and 
exercises may be usefully employed to augment muscle tone Unpro 
tected weight bearing should be forbidden until there is radiographical 
evidence of a return of structure to the metaphy sis, as otherwise defor 
unties may arise 


CtLLIAC RICKCT* 

TJie frequent occurrence of skeletal chaugt* m association with 
cichac disease has long escaped recognition Parsons, who has con 
tnbuted an enlightemng study of the disorder, his pomtc*<l out that 
this may be due to the fact that cahac disease is usually recognized 
m early childhood, while the bone changes do not appiar till the age 
of seven, wlien tlicy are often attnbut^ to latv. tickets 

Patuologv 

The bone changes appear only wi late and long cstabhAieil ca5ts 
and arc similar to those of nekets The metaphvsis is brood and 
irregular tbc palisade arrangement of cortiUgjC ctlU is lost and m 
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place there is an irregular hypertrophy of the cells The zone of c,il 
cified cartilage is narrow and its calcium content is poor or absent, 
while the osteogenic process is retarded or arrested and mstead of 
bone there is deposited in. imperfect tjpe of osteoid tis&ue 

Clinical Featlses 

In association ivitJi the characteristic appearance of cceliac diseist 
— pallor cachexia muscular hypotonicitj and abdominal swelhng — 
there is lack of body development— stunting In addition there nuj 
be skeletal defomut) Genu valgum in particular is a conunou fea 
ture Enlargement of the distal ends of the radius aud uln i are also 



Fig G — CwLac RieVets (Professor Irasers case) 


frequent signs but occasionally still more extensive deformatiou niaj 
be present — enlarged costo chondral junctions Harnson s suJen* 
kyphosis cova vara bow leg etc Fractures may occur wath mild 
trauma 

There may be recurring attacks of tetanj 

Radiological Appearances 

The Xray appearances are very variable but the whole bone is 
usually fragile and porotic Parsons beheves that the other chaDt,c3 
are similar to those of rickets le the metaphysis is swollen and its 
extremity uneven The epiphyseal cartilage is broad and fuzzy In 
most cases transverse striations of denser bone may be detected in 
the neif’hbourhood of the metaphjsus Hams beheves that these 
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sfcnations are mdicative of penodic aireste of gro^\ th but mo&t people 
regird theia as indicating bands of more perfect bone ileposife I dunn„ 
periods of temporvry unproveiucnt m the disease 

The Blood Chemistey is Cieliao Diseisl 
In ccoliac nckets there is in\anably a lowered serum calcmni con 
tent and often a comparatively low phosphorus value as ell T1 e 
occurrence of tetanj is tlie result of the low serum calcium 

Etiology of Oieliac Rickets 

In ccebao disease there is inadequate ntibzation of the fat of the 
diet Since the natural fats are ^al»able sources of the vitamin D 
there is probably some resulting dehciency of the vitamin In addi 
tion the excess of free fatty acid leads to precipitation of the calcium 
and the phosphorus of tlie diet as in soluble carbonate and soaps 
There is therefore deficient absorption of tliese minerals from th 
alimentary tract. The mechanism of the 1 one changes is thus similar 
to that of nckets — the blood circulating in the bone has a low serm i 
calcium and phosphorus value and m consequence bone which is 
actively growing is laid down m a poorly calcified form and in irre 
gular m'lnner The late onset of the bony changes is due to the eifect 
of growtli Parsons suggests that m consequence of the fat depriw 
tion there is virtually starvation and therefore arrut of otowtli 
The absorption of calcium and phosphorus though greatl> dimimshod 
appears to be sufficient to calcify the fragile bones of ccebac disease 
so long as there is little or no growth but <hroctly any coum lerable 
growth appears this defective absorption results m the devtlopment 
of whit IS for all practical purposes nckets 

Treatmcst 

Since the mechamsm of the discisc is so exactly comjurablL to 
rickets Parsons advocates the use of (1) ultra vioht therapy (i) 
irradiated crgosterol (*1) a fat free «bel 

Deformities winch iitinand it arc treaU 1 along sin ilar hues is the 
post rachitic ilcfonmties 


OSTi OPI-TltOSlS 

( \11 ers Sclionbergs dioasp jiarblc loncs ostco-rficrosis frapiiis genenii 
aata coi genital o teo«cI«,ro s) 

Ubers Schonbert m was the first to describe a nrc lone 

disease associated with increastd density of tl skeleton Iivi thin 
40 examples of the toiiditiou have been dc'^nbwl an I the disease 
hia beca known by many titles some of whw.Ii arc mdicatetl above 
The condition has not infrequently affected &cvi.nl members of a 
faimly and tJicre b vv e been minor difftrcncea iii the pathology of tj e 
disease m mdiviiuai families though it tends to be true to type m 
the numbers of any particular group 
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Pathology 

lu thi3 disease both the membrane and cartilage bones are mvolved 
The characten&tic change is the increased densitj and thickness an I 
complete loss of trabeciilation of the affected bone Any or all of the 
bones may be affected and the condition is usually symmetrical In 
the case of the long hones the usual differentiation into cortex and 
medulla is lost and the change may affect any part of the bone hut 
IS most common at the metaphysia In the grotroig long bone there 
is no alteration ni the size or appearance of the epiphyseal cartihge 
but the bony nucleus of the epiphysis may show similar changes In 
addition to the loss of architecture the bone density is grossly incrcaseil 
and the texture appears closely granular The increased thickness of 
the bone indicates that the condition affects not only the bone developed 
from the epiphyseal cartilage but that growing from the sub penoste,d 
osteogenic layer 

Tlie most marked changes are found m the most rapidly growing 
extreimties of the long bones— the lower end of the femur and raliiis 
and the upper end of the tibia and the humerus 

Brailsfo^i pomts out that if hard rays are emplojed m radiograph 
ing the bones it becomes apparent that there are lines of increased 
density alternating with faint hues of decreased density though the 
effect of the whole is to mdicate a greatly mcreased general density 
The Tibs are sumlarly affected— thick dense and apparently struc 
tureloss The vertebra may be umformly dense or a dense zone at 
the upper aud lower thirds of the body may be separated by a zuac 
of normal density m the middle indicating that the process is affectmj, 
the bone laid ilowii from the cartilage end plates of the body Tl e 
skull may be so deuse that no detail of its architecture can be ma lo 
out as lu a case of Norman Dotts reported by ^\hlte The bones 
of the carpus and tarsus are ringed by a layer or lasers of den'^ 1 ont 
the result of pcnpheral accretions 

The extent of the change depends on the a^e at w Inch tJ c tbs 
turbance begins If it does not coimiience till after birth the first 
mdicatiou is a dense streak at the extreme hmit of the metaplij-sis 
but if it has eommeuced i« ulcro c\en at birth a considerable jnrt 
of the diaphysis may show the change The disease progresses durmg 
the growth penod by the addition of further dense accretions 1 otli 
sub periosteal and from the epiphyseal cartilage so tliat m the i Inlt 
the bones still show the cl aractenstic changes 

Relation of Increased Density to Bone Strength It is well 
known that so called marble bones are liable to fractures especially 
in the adolescent It was for this reason that it was onginally groujied 
with fragihtas ossium It is generally accepted that the mcreased 
bone density m osteopetrosis is not an index of mcreased strength 
Thus It 13 said to be possible to cut a so called marble bone with 
a knife the sensation exiienenced being similar to that on cutting 
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chalk so that Pine has suggested the name chalky bones for the 
condition Brailsford is probably correct when he suggests that con 
flictmg statements on this point are due to the fact that the brittle 
ness of the bones depends on the ige of the patient and the sta^^e of 
the disease since the liability to fracture stcvdily decreases after 
adolescence 

Secondary Pathological Changes Two sets of symptoms 
secondary to the bone changes are of importance is it is usiwllj for 
these that the patient seeks advice They are due to the invohement 
of the li»mopoetic and nervous systems by encroachment of tlic 
thickened bone 

The progressive sclerosis of the long bones gradually reduces the 
medullary cavity and the bone marrow to a degree incompatible intli 
normal blood formation At first over actmtj of the residual marrow 
re'iults in an increase of reticulocytes and nucleated red cells in the 
pcnplieral blood but later a true aplastic ana.mia de\eIoi)s In 
Attempted compensation there is enlargement of the liver spleen and 
lymphatic glands of the body 

In the skull the thickening is apt to restrict the size of the forainm i 
leading to pressure on and paralysis of the cranial nerves Thus blind 
ness nystagmus and ocular palsies may ansc Occasionally the density 
of the bones of the skull may lead to hydrocephalus and when the 
clmoid processes are grossly increased there may be injurious pressure 
on the pituitary vrith signs of liypopituitansm 

III considenug the diagnosis it is to be noted that a condition closely 
reseinbhiig marble bones is found in those working m cryolite 
a campotmd of fluorine sodium and aluminium while Speder (ID36) 
found the same condition m the phosphatic zones of Morocco in the 
local inhabitants as well as m atuoiak The tonihtiou is sail to be 
due to the ingestion of fluoride of caJcium 

Etiology 

The etiology of osteopetrosis is obscure There is no doubt how 
ever since it afects membrane bone and cartilage bone and may com 
mence m xUero — as soon as the earbeat centres of ossification are laid 
down— or after birth that it is a defect of the ossijication processes 
\ anous theories have been proposed Thus Robertson found in 
bis case a high vitamin D content of the diet but this is not general 
fhe theory which finds most icccptance at present is Dufjonts 
—that the primary factor is parathyroid over actiMtj— which w 
founded on the dtscovery of a parathyroid adenomi m i use of his 
own There is some evpcnmental evidence to support tins as it seems 
that wlulc daily injections of parithormone in animals Icails to mobi 
hzation of skeletal calcium the reverse is obtained if the iiijcctioua 
are prolonged for the oskoblasts arc stimuhtwl to dtjiosit bone 
Ellis suggests that w lule it is di&cult to creiht the theory of o con 
Imueil hyTicrparathyroidism it may be tJiat penotE of parathyroid 
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activity alternate with penods of normality, and m support of this 
he quotes Brailsford’s observations on the bnes of alternating density 
which appear on special radiography. 


ATYPICAL FOHMS OF OSTEOPETROSlii 
Melorheostosis (Leri). 

The condition was first repotted by Len in 1922, and smte then 
more than thirty cases have been reported It is a rare condition in 
which certain bones, ox portions of a bone, are petrosed but diiJerent 
in certam ways from ordmaty “marble bones” The distinguishing 
features are (1) the changes are confined to one hmb , (2) the outline 
of an affected bone is definitely distorted , (3) the presence of pain, 
often se\ere , and (4) Imiitation of movement m the joints formed by 
the affected bone The affection is usually limited to one limb, and 
occasionally to one bone of a limb 

Pathology 

A portion of the cortex of one of the hmb bones is irregularly 
eularged, sufficiently to give nsc to a ssvelhng with an undulating 
surface Between one undulation and another, a Imear band of m 
creased density may extend, which has been lilened to a ” fiow ” of 
hyperostosis The condition is sometimes known as “ .Uoiiowchc Floit* 
xng Hyperostosis ” Len employed his original title because the hjpero- 
stotic areas in appearance resemble “candle drippings ” 

Sometimes the lesion is associated with deformity of the affected 
bone Thus m the lower bmb, bowing of the femur and of the tibia 
is common 

Kraft has lately distinguished three types of the disease — 

1 Where a whole extremity is affected — in this the dense cortical 
proliferation appears as a regular and continuous flow from shoulder to 
fingers, or hip to foot Usually it is hmited to one side of the bone, 
and in some cases appears to occupy the distnbution of a nerve or 
vessel without havmg any apparent relationship to them 

2 In the second group, only fiatf the extremity, the proximal haff, 
IS involved 

3 In the third group a whole extremity is irregularly involved, 
and there are multiple interruptions of the flow 

Etiology 

Nothing is known of the etiology of the condition, but it has been 
suggested by Moore and De Lonmer that the deformity associated 
with it 13 the result of overloading a bone less well adapted to with 
stand strain, or to the mechamcal leverage effect exercised bj the 



OSTEOPOIKILOSIS 137 

liyperostotjc processes Pairbank suggests that hbro«i3 of the luarrow 
uja) l)e the fundamental change present 

CuNicAL Features 

Apart from the deformities, or the snellmgs resulting froin'the 
local lesion, there may be “ rheumaticy pains ” m the affected extremi- 
ties It is usually accepted that the pam is a sequel to chrome arthritis 
of the joints of the limb, with wlucli the condition is usually associated 
There is usually limitation of movement at the affected joints Occasion- 
ally, there is an indefinite complaint of progressive muscular m cakness 
Osteopetrosis with Superimposed I^lsturbances. 

Brailsford has brought fonvard evidence to show that inetabohc 
and other diseases of childhood may be superimposed on the original 
changes of osteopetrosis This is an important observation, and no 
doubt accounts for some of the compUcated skeletal diseases of child 
hood, aa well as rendering their chmcal diagnosis difficult 

Rickets and renal nckets may modify the picture by leading to 
imperfect calcification of areas of developing bone alongside tJie hypero- 
stotic areas of osteopetrosis This has been borne out pathologically 
bj- the demonstration of osteoid tissue in tlie mctaphjsis of bones where 
the diaphysis showed the usual changes 

The condition is abo occasionally associated uith diffuse deposits 
of calcium m the kidney, lungs, vessel walls and ligaments, and in 
this form again the metaphysial area is thickened and poorly calcified 
Brailsford suggests that it is alhed to osteogenesis imperfecta, the 
deposits of calcium being due to a grave metabolic disturbance, jws'jiblj 
set up by secondary sclerotic changes m the kidneys 
Osteopathia Stnata (Voorhoeve) 'w 

In this condition, zones or stnw of dense boue are found m tlie 
long axis of a long bone or in the ihum The condition gives rise to 
a characteristic X raj appearance, wluch is, perhaps, ita mam signifi 
cance, for it does not give nse to clinical evidence, nor does it induce 
secondary pathological changes 
Its cause is unknown 


OSTEOPOIKILOSIS 

This condition was described by iUbers Schouberg in 1915 It is 
characterized by the presence of dense spots m large numbers in the 
long and short bones. The skull, vertebr® and ribs seem to be exempt 
The spots, winch may be verj numerous, are round, oval or lanceolate 
with tbeir long axes parallel to the long a\Ub of the bone They arc 
usuallj uniformly dense, but maj have clear centres, and arc groujicd 
towards the end of the bone m the cpiphjsis They give nsc to no 
symptoms, and are usual!) discovered bv chance Schinotl found that 
they consisted of numerous dosclj packed trabecula* m the lamelU 
lying mostly m a longitudinal direction 
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R1-N\L mCKETb 

The -vsbociatiou of chronic renal disease \nth changes m the skeletal 
tissues was fir&t reporte 1 hy Lucas m 1883 Since then many comp] It, 
and instructive studies have been mide among&t others bj Pirsons 
and by Barber The latter m particular has made especial]} detailed 
observations on the bone changes and lias emphasized the fact that 
the disturbance of growth may be so great as to lead to dwarfism He 
has applied the term Renal Dwarfism to this extensive tvpe of the 
disease 

Clinical Features 

In a number of cases symptoms are present from birth m otl ers 
the clnl 1 Is. normal for a few years before sjnnptoms arise 

These may be considered m two groups 

1 Those pertaining to the renal lesion 

2 Those pertaining to tlic disturbance of growth 

{!) Features pertaining to the Reial Lesion The mo^t promment 
ladney signs are pol} dipsia and polyuna Indeed thir&t w often tlie 
earliest evidence of the disorder The unne of low specific gravitj 
and the unnary output may be as much as ] 200 to 3 700 c o dail} 
Albumen and casts are usually present at some stage of the disease 
and the cardiovascular symptoms of renal ongm may appear tliougli 
rarely Ultimately signs of kidney failure — headache drowsmess and 
gastro mteatmal disturbance — anse and ultimate!} death occurs from 
uraemia From the time of onset of the di»ease tests of urmaiy fmic 
tion show a marked lowermg of renal efficiency The blood urea is 
constantly raised Thus m eight cases reported hy Barber the hJood 
urea varied from 73 to 300 ingni per cent wlule Ogilvie record:> a case 
where the blood urea shortly before death was 490 mgm per cent 

(2) Features pertaimig to Disturbance of Groith The children are 
always stunted in growth often to a degree not equalled by any other 
fnrm of infantilism The body weight is correspoudmgly small though 
malnutntion is not present The mental development is normal uj) 
to the age of puberty The secondary sex charactenstics do not 
develop however and after the age of puberty mental sluggishness is 
the rule 

The Bone Changes Gcni valgum is the coumionest nnnifesta 
tiou of renal rickets but there may aho be enlargement of the epiph} au. 
at tbe wrist and ankles a costo chondral rosary Hamson s sulcus or 
bow leg Occasionally bending occurs at the enlarged epiph} ses 

The age of onset of the bony changes is vanable Genu valgum 
becomes apparent only between eleven and fourteen } ears but Parlous 
has found bone changes as early as sixteen months The av enge age 
of recognition of defonnit} is between five and seven 
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The Radiological Ipfeabincls 
Parsons bas given the most comprehensive account of the \ ray 
changes m renal rickets and it is lus descriptions t}iat are followed here 
He finds that the bone changes /til into three well defined groujis 
(1) Atrophic Type The whole hone is fragile and porotjc and tlie 
Lpiph^'scil cartilage hroid and irregular The metiph} sis is broadened 
and its cKtiemity uneven and ragged These thnOoes of courve are 
smnhr to those seen in ncLets 

(d) The Flond Tjj)e In this typo as m ordinary rickets the cud 
of the metiphjsis becomes cup shaped from the j^reater ihsence of 
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calcium in the central ivis of the bone thm beneath the pcriosttuin 
The broadciung of the metaph}sis is ilso more in irked 

(d) TU ]]ooUj SUpjM or /loiejcotitbal Tyj/e In tins t 3 pc the 
uietaph> SIS is grossly mere ivnl -iiid appears irrcoiilarl} hom v tombed 
or stippled or wooUv the bone appemn^ moth eaten is if it were 
being enten awaj sub pcnostedly 

The chuiots do not pr0c,rcs8 to u uiiifomi dcgric m all tin. bouts 
of tlie sktleton but in the niajontj of cases tin. t\pe of chuvt— 
itropliJL /lond or woolly— is constmt for all the Iwnes affected 

Tni I’vTHOLOGICAI CllANGfv 

The lenal lenan is tjpical of chrome mtcrstitnl ucpUntis On 
occasion (as m Rrockiii in s case) there has bwn in addition a condition 
of tongcmtal c>&tio disease 
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T) e Skeletal Changes Parsons has had an opportunity of observ in 
the bone changes in a typical case The epiphyseal cartilage showed 
increased thickness the calcified zonei^as the site of an irregular deposit 
The metaphysis was broadened and contained islands °of cartilage 
amongst ill formed osteoid tissue In consequence of the presence of 
so much cartilage the metaphysis is apt to be bent on the shaft 
leading to considerable deformity which may simulate displacement 
of the epiphysis 

Brocl^an has described the histological differences at the growth 
disc in ordinary and in rena} nclefcs Instead of excessive proliferation 
of cartilage cells and abmidant formation of osteoid tissue with little 
if any fibrosis m the adjacent marrow as in rickets we find in renal 
rickets a partial or complete failure of the normal proliferation of 
cartilage cells and an absence of proper cartilage columns The forma 
tion of bone is hmited and that which is formed is being actively absorbed 
by osteoclasts There is much fibrous tissue extendmg into the adjacent 
marrow while the rest of the red marrow is completely fatty The 
vasculanty of the justa epiphyseal region la increased though islets of 
cartilage may be found deep m the metaphysis 

THt Blood Cmbmistbv in Rbn^l Ricxbts 

The blood serum shows an extreme degree of hpcemia and a high 
grade of nitrogen retention It has usually been found that the blood 
phosphorus value is high while the serum calcium is low or normal 
It IS low when tetany is present Chown has lately pointed out that 
in some cases aud m all cases at some period the reverse obtains and 
there is hypercalciemia and mcreased excretion of calcium by the 
kidney 

The Cause op Renal Rickets 

The nature of the essential disturbance m so called renal nekets 
IS not positively loiown In the usual view there is in consequence 
of a pathological renal state an endogenous disturbance of calcium 
and phosphorus metabolism The kidneys are unable to excrete phos 
phate so that it tends to accumulate in the blood serum Part of 
it IS thrown out into the gut where it combmes ivith the calcium 
of the diet and so prevents the absorption of the latter In this waj 
a low calcium form of what for all practical purposes is nekets develops 
The serum calcium may be maintained at a comparatively normal level 
by the withdrawal of calcium from the spongy skeleton This is the 
view to which Shipley and Parsons subscribe 

Chown has recently brought forward another possible explanation 
111 a case of his own he discovered aplasia of the pituitary The 
infant died at an early age but characteristic bone changes were 
already present along with well marked thirst and polyuria The 
kidney changes on the other hand were apparently shght and con 
sisted of compression and destruction of the renal tubules by cal 
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formed When the absorption of calcium and phosphorus is restncte 1 
m the adult a general rarefaction of the skeleton results which is know n 
as osteomalacia 

The Nature of the Bone Changes 

Dll the bones of the skeleton show marked rarefaction and are ^o 
soft as to be cut readily by the kmfe Frequently the bones are grossly 
deformed The trabeculae of the bones are attenuated or absent and 
the interstices of the spongy bone filled with vascular fibro fatty con 
nective tissue 

The HiSTorocrcAL Appearance 

The trabeculaj of the bones are thin and eroded and in places 
replaced by fibrous tissue or osteoid tissue Osteoclastic activity is 
marked and the Howshipa lacunae large The interstitial tissue is 
vascular and consists of young connective ti&sue 

The Deformities 

Vny of the bones of the skeleton may become grossly deformed 
but bones subjected to muscular strams or the infiuence of posture or 
gravity are the most grossly disturbed The lower hmb hones arc 
therefore more affected than the atm bones and curvatures of the 
femur and tibia and coxa vara are common Kyphosis is also frequent 
The changes in the pelvis are amongst the most mterestuig The 
pressure of the femoral heads is associated with medial displacement 
of the acetabula The angle of the pubic symphysis therefore becomes 
more acute and the pubis projects as a sharp beak The sacral pro- 
montory rotates forwards uuder the body weight and the upper pelvic 
aperture therefore assumes a trefoil shape This particular form of 
pelvis has been used as an argument against the resemblance between 
nckets and osteomalacia since in rickets it is more usual to find a 
flat pelvis Preston "Maxwell has disposed of the objection with cer 
tainty however for he has demonstrated that when the rachitic infant 
IS carried about in a sitting posture a typical tn radiate or trefoil 
pelvis develops whereas if the infant is not walking and is kept on its 
back the typical fiat pelvus results The nb cleforimties are similar to 
those of rickets Fractures are conmion 

The blood chemistry examination usually shows little devaation 
from normal values for calcium and phosphorus although thepho'fphoriis 
values tend to be high Normal •senun phosphatase is also foim 1 

The Cai.se or OsTEOiiALvcu 

Formerly regarded as an endoenn or toxic disturbance modern 
opinion is unanniious that osteomalacia is an adult form of nekets 
m which as a result of lack of calcium the lime stores of the skeleton arc 
depleted m an attempt to preserve the circulation of this tsstiitiil 
element 
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The detfcielicy of lime may bo due to defective absorption fmm 

1 Inadequate amounts in the dietaij 

2 Lack of vitainin D 

3 Gastro intestinal disease \sluch preaents tlie absorption of the Iijne 
It may be contributed to by excessive excretion of calcmiu ami it 

IS not unlikely that more than one factor is operative in individual 
cases The following cbnical types may be recognized — 

1 Osteomalacia of Pregaancy In the late months of preg 



nancy a large surplus of taluum is uccesbatj for os^ihcation of the 
fatal skeleton, and during lactation there is iddtd excretion of c ilcuim 
in the imik In this tvpc liovvcvtr the ej^sciihil fictor* ire a Jack 
of sulhcitiit cakmm in the diet to suppl> the idditioii d rtquirtments 
or lusuihciciit uiioiiijt of vitiinm D to jxnnit of tiiu ib>or])tiun of i 
sufficient quantity in other words there is cither a rtUtne or an 
absolute lack of calcium It is soincfuncs urged that the term ostco 
malacia be reserved far tins osteoporosis of pn^mint vvoincn, but the 
bone changes and the basic cvusc of the otlicr forms are so prctisth 
vnmhir that this bcrvis no useful pnipost 

2 Starvation Oi.tcomaJaci » riiis fonii of Iwiit vift<nm^ is 
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occasionally observed m circumstances of great food depnvation and 
IS due partly to an absolute lack of calcium m the diet and partlj to 
avitaminosis It was seen m an extreme form m Russia dunnt» the 
starvation penod followmg the revolution, and in Vienna It la^cca 
sionally met with m the depressed mdustnal centres of the North of 
England 

3 The Osteomalacia of Idiopathic Steatorrhcea In this 
disease there are fatty stools dilatation of the colon, and antcmia 
The history usually goes bade to infancy, and the lack of skeletal 
development is due to mahihty to absorb calcimn as a result of 
the excess of free fatty acid in the bowel In more severe and long 
standmg cases the changes of coehac rickets appear At an) time m 
the course of the disease, if the supply of calcium for absorption is 
insufficient for general requirements the deficiency may be made good 
by wthdrawng calcium from the bones so that bone absorption occurs 
and in some cases the features of osteomalacia 

CuNitAL Features 

All varieties of osteomalacia arc rare in this country, but the puer 
peral form is common in Chini The most prominent s)mptcim js 
backache across the loma or m the dorsal region and sometimes about 
the hip Often there is acute aggravation of the pam due to spou 
tancous collapse or fracture of the bon^ A reduction m height from 
spinal collapse is frequent while the back may show clmicall) an 
arched kyphosis m the dorsal region collapse of the whole back inth 
fiat lumbar region, and characteristic deep furrows m the soft part** 
There is also great muscular weakness which may simulate paresis, 
especially where atrophy is present as well The muscular hypotonicit) 
may lead to au uncertain, feeble gait Ultimately the individual may 
become bedridden Occasionally signs of tetany may arise 

Badiografui 

The X ray picture is final There is a cilcium deficienc) of the 
bones especially the \ertebrae, which may be wedge shaped but more 
charactenstically fish tailed with marked bi coucanty and enlarged 
discs The vertebr® are compressed, especially m the lumbar region 
in some cases irregularly so 

The Course op the Disease 

The duration of the disease if untreated vanes from fi\e to twent) 
or more jears depending on the exact factors producing it In the 
pregnancy type there is often remissioii when pregnanc) and lactation 
have terminated 

Treatment 

The adnumstration of a diet of high calcium value, combmed mtb 
a sufficiency of vitamin D iimI exposure to sunhght or artificial lieho 
tlierap) are curative 



OSTEITIS DEFORJUNS 145 

OSTEITIS DEFORMANS 

Osteitis deformans W'as described m some detail by Sir James Pogeb 
m 1876, and is pfteu knorni as 
Paget’s disease It is certain, 
however, that examples of the 
disease were known previous to 
this, and the name of the disease 
had already been proposed by 
Czerny m 1873 

The disease has a fairly 
universal distribution m the 
human race, and has also been 
identified beyond doubt m horses 
and monkeys 

Clinical Aspecis 
The disease usually begms 
between the ages of thirty six 
and fifty and Roberts and Cohen 
point out that in those first seen 
at later ages there xs usually a 
history of some years’ standing 
The sex incidence is practically 
equal It is often ur^ateral to 
begin with and the onset of the 
disease is insidious and its pro 
gress slow Pam in the lower 
limbs, thigh or hips la often 
the initial feature , it may be 
aggravated by exercise, or be 
mote pronounced at night 5Ius 
cular cramp, or tenderness on 
palpation of the nniscufar heihes 
may be complained of 

Sometimes the onset of 
deformity first attracts the 
patient’s notice — gradual bon- 
ing of the legs or the develop- 
ment of a spinal curvature arc 
common lu this respect Gradual 
increase m the circumference of 
the head may be a notable 
feature , the pitiont’s attention 
may be (hrecteil to it by t!ie frwiucnt nccc'-'^ity for hrger mzcs m 
iicad'vcar. 




146 GENERAL AFFECTIONS OF THE SKELETON 

Later, the gait becomes ungainly, partly ns a result of deformitj, 
partly because of the muscular weakness Arthritis ultimately super' 
venes, partacularlj m the ■Bejght-bearmg joints, and still fiirtlicc 
disturbs the gait 

Other symptoms are the result of the primary effects Thus head 
ache and vertigo may result from the cranial thickening Compression 
of tlie cranial nerves m the foramina appears if and when the lumen 
of the foramen is encroached upon Spinal cord compressions have 
also been reported m a number of instances 

Spontaneous fractures from trivial violence are wont to occur, 
especially m the femur and the tibia 

There is one other risk to which sufferers from Paget’s disease are 
hable — the development of osteogenic sarcoma in one of the affected 
bones 

Varieties op Osteitis Deformans 
(J) Uo/io Oiii/iC For»i In this form onl^ one bone is affected 
(J) Unilaterid Form Often beginning umlaterallj, it nppareutlj m 
some cases may persist as a one sided affection It is said that if its 
distnbution is Imiited to one side there is a rise of temperature 
—0 5'’ C — on the affected side 

(d) Facial Type In certain of the recorded cases enlargement of 
the jaws has been a feature Either the upper or lower jaw, or both, 
in whole or m part may be involved 

Radiological Features 

Roberts and Cohen found that the bones most commonly involved, 
in order of frequency, were — skull, tibia, femur, pelvis , then less 
frequently radius, hand, foot, humerus, aud ulna 

Changes m Skull The earliest change is a blurring of its surface 
outlme together with some flattenmg (from softemng) Later pro 
gressive thickemng takes place lu the outer table, but the new bone is 
not regular and appears as irregular islands of dense bone, givmg the 
calvarium a mottled or coarsely piebald appearance Ultimately the 
distmction between outer aud mner table is lost, and the latter aho 
acquires a ragged worm-eaten appearance The base of the skull may 
show comparable changes 

Changes in the Spine The changes m the spine are less frequent 
than in the skull They consist of a woolly appear mce of the bodies, 
with coarse stria? at the periphery aud honzoutal stn^e ne ir the upper 
aud lower surfaces The bodies ma> be flatter and squatter than 
normal and abnormal curvatures may be present 

The Pelvis The pelvns tends to assume a trefoil shape, as a result 
of the pressure of the femoral heads The bone appears thick and 
massive but the texture of the bone is altered , it now appears mottled 
and blurred, while occasionally coarse stnae are apparent throughout 
the cortex 
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The Long Bones fJic iffected bones short lucrcjsed thickness 
due to enlargement of the cortev Tlie bonu> arc \anousl^ deformed 
usually the natiinl curses of the bone arc accentintcd but sometimes 
the defonmties arc more bizarre and the femur miy show mS shaped 
defonmtv The texture of the bone ui the carJj stages is porous — 
the bone appears stippled from irregukr absorption Later there is a 
granular appearance throughout the thicker cotte\ from the deposition 
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of calcium salts ni lie still Utcr tl c unoqihous ^rimihr change tn the 
cortCK 13 replaced bi coirsc loiigitudinalli runnu tnicculai uii h 
gradual!} become distmct and defined Vs r ^ards the mJivi lual Ikwc 
This stage may be taken to mail the cu I of tic process 

In addition to deformation bj 1 ending the bone is liable to jiatho- 
lo icai fricturc during the sta^^e of gruiiibr amorphous lalcificatjon 
“OccasioiuH} o\oid truisluci.nt aw is toieml b} a thm hier of lime 
occur These are cjst> and riM-mUe m mam re {htH tie c>sts of 
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parathyroid osteodystrophy Calcificatiou of irt-enes is also i coimnon 
feature 


The Pathology oi 0;fTfciTi!s Deformans 

The Bone Changes The hone changes are characterized by 
thickening softening and deformity and htet by recalcificatioii and 
hardening " 

The Skull Changes Knaggs descnbes three stages m the patho 
logy of the skull changes In the first or vascular stage there is a 
deposit of finely porous bone beneath tbe pericranium and this is red 
m colour due to the permeation of a very % ascular connectu e tisaue 
In the second stage — of sderobis—ihe tluckneas of the sk-ull 

is still more mcreased and the calvanal sutures obhterated Tbe bone 
on the inner table is very condensed but still finely porous On the 
outer table there is also a narrow layer of dense but fairly porous bone 
In the area between the tables the bone is again red and spongy in 
texture and its interstices are packed with vascular connects e tiasue 
In the stage of diffuse compieie sderosis ihe condensed type of bone is 
present for the most part throughout the ^\hole thickness of the cal 
\aria 

The skull base shares in the change but to a le«s extent m con 
sequence of its smaller amount of soft spongy bone Despite the 
remarkable mcrease m thickuesa the available intracranial spicc i3 
not encroached upon to any great eitent the new bone being deposited 
on the external aspect In tbe base however tbe neural foramina 
may be reduced m size 

In the Spine the changes are m all respects similar There is 
thick emng rarefaction and softemng of the various parts and in con 
sequence of the weight beanug function some of the bodies may col 
lapse Secondary changes — synosto'^is of adjacent bodies even anky 
lo&is of a segment of the spme — ^are common The combmed result of 
the osteitis deformans and its associated deformities is to lead to marked 
reduction in stature The thickening of the neural arch leads to a 
reduction in the cahbre of the vertebral canal winch may reach a 
sufBcjent degree to give rise to evidence of spmal cord compression 

In the Long Bones the disease manifests itself by the wholesale 
removal of the ongmal osseous framework by a growth of vascular 
connective tissue In the earhest stages the vascular connective tissue 
pervades both the spongy bone and the ivory bone of the cortex , the 
latter from patchy absorption becomes porous and trabeculated It 
becomes thicl ened from the bulk of the connective tissue and the 
distmction between compact and cancellous bone is completely 
lost The periosteum is normal The thickenmg of the bone leads to 
irregulanty on the surface while mtemally it may lead to considerable 
reduction m the size of the medullary cavaty 4s the old bone is pro- 
gressively resorbed the connective tissue infiltration demonstrates 
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ostcogemc properties, and bone absorption and deposition may thus 
proceed simultaneously Ultimately ossification becomes more active, 
and the enlarged bone is concerted into hard, heavy, and apparently 
strong osseous tissue In the stage of softening and enlargement the 
bone IS apt to become deformed — partly because the soft bone yields 
to normal gravitational weight-beanng or muscular stresses, and partly, 
in the forearm and leg, by the fact that one bone may be more iin olved 
than its neighbour, and tends to become bent towards it 

The Histology op the Peoclss 
In the early stages of the disease there is a diffuse infiltration b> 
young granulation tissue and the trabecule of the bone are attenuated 
The Howship’s lacunai arc enlarged and occupied by granulation tissue 
cells or osteoclasts In the stage of osteogenic activity the sections 
show numerous trabecula? of new bone Tliese are elaborited from 
the connective tissue and are irregular m their distribution They are 
so numerous that adjacent struts may fuse to enclose au irregular space 
or lacuna containmg connective tissue These are soinctimes errone 
ously called new Haversian systems Areas apparently of gelatinous 
degeneration of the connective tissue may be present — these arc tm 
doubtediy tlio cjsta observed occasiomlly on radiological cNainnntion 

Blood Chemistry in Osteitis Dliormans 
In tins disease the serum calcium and theserum phosphorus ire usually 
normal, but there is a very high plasma phosphatase content This, 
however is by no means specific, for it is a feature of most of the 
rarefying diseases of bone, and according to Taylor le- not related to 
the cause of the bone disturbance, but is a result of it He suggests 
thTt absorption of bone stimulates osteoblastio activitj, but the phos 
phatase is promptly sw ept into the blood stream, where it is progresai\ ely 
destroyed 

The excretion of calcium and phosphorus is on rare occasions 
increased 

Ltiolooy 

Tlie origin of osteitis deformans is not hnown Paget’s ongmpl 
suggestion was that the disease was inflammatory in origin, and later 
a possible association with sjphilis was postulat«i Law ford Ivnaggs, 
in an excellent account of the disease, held that it most lihely had a 
toxic basis the ongiu of the toxin bemg m the gastro intestinal tract, 
and the nature of itmctabohc He thou^it that osteomalacia, osttitia 
fibrosa cjstica and osteitis deformans were different reactions to a 
similar type of toxaiiiua Bclden held a sinalar Mew, and suggested 
that if the toxicmia was suflicieiit to overcome the mdividual rcsisUnce 
m cMdUooil, osteitis fibrimcysticaiebuUtd, ifsudicicntrtsistauccwaa 
present to stave off effects till middle life, tlien, ns tjie constitutional 
strength became lowered by age, mteicurrcnt disease or artcnosclerosis, 
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Paget’s disease might supervene The osteomalacic form arose iilieu 
bad hygienic conditions, repeated pregnancy, or some mtercurrcnt 
disease accentuated the effects of the toT^emia 

There is now sufficient proof to negative these Mews, for the rcla 
tionship of osteomalacia to nckets is well established, while it is f^ener* 
ally agreed that osteitis defonnaus is an entitj distmct from the 
generalized fibro ej stic dj^trophy 

It has of late been suggested that the disease results from hypir 
parath) roidism Cases of parathyroid osteodystrophy presentmg 6e\ eral 
of the features of Paget's disease, and showing a disturbance of blood 
calcium and phosphorus content^ have been reported, amongst otlien> 
by Allbnglit The latter observer has suggested that the explanation 
of this lies m tJie fact that the Iiyperparathyroidisui will exaggerate 
or activate the unknown factor of Paget’s disease The occurrence 
of Paget’s disease along with the blood changes of hyperparathyroidism, 
therefore, is not to be regarded as cause and effect, but as comcidence 
Beattie states that the only experimental reproduction of Paget’s 
disease has been by the prolougetl admunstration of small doses of 
vitamin D The trabecul© of the bone are gradually appropnated 
and the calcium is transferred to the cortex In review, therefore, it 
may be taken that the inflammatory nature — specific, bacterial, or 
otherivise — and the toxic nature of osteitis deformans are not likely. 
The disease is not related etiologically to parathyroid osteodystrophy 
or osteomalacia, and when it is associated with alteration of serum 
calcium or phosphorus, this is coincidental, while its relationship to 
vitaimn. D excess requires further proof 

The DiAONQsis IS made plam in the table (p 156) 

Treatment 

No curative treatment of Paget’s disease is known lud the most 
that can be done in the usual case is to relieve the pniii Radiotherap} 
IS of considerable benefit in alleviating the bone pain V diet low in 
calcium and phosphorus and high in magnesium has been found to be 
beneficial by A B Gill The magnesium is given as carbonate in doses 
of 4 to 10 grammes per day Pam and local tenderness are relieved, 
and the bones show a decretse iti <hnnfy tJwoietez » hde WooiJ 
piiosphatase also dimimshes 

PARATHYROID OSTEODYSTROPHY 
A decade ago there was no proof of the relationship betv^eeii para 
thyroid activity and the metabolism of calcium and phosphorus The 
discovery of the parathyroid honuone placed in our liands the 
planation of generalized osteitis fibrosa of von Recklingh luseii (Hunter) 
It has now been show n, in wore than eighty tw o cases, that in the latter 
disease there is almost mvanably a profound disturbance of calcium 
metabohsm and a parathyroid tumour, the removal of which brings 



PATimiYROID OSTEODYSTROPH\ 151 

iboiit 'VDiehoration m the symptoms of the tiisease fiiLre lias been 
a teiilcucy in the just fen yean therefore U> employ the term \on 
Ktckhu„ha\isi.u s lUbcisc or i,uicrahzed fibrocjstic disease is sjnonj 
inous >yith hyperparathyroidism Tor reasons uhich will become ap 
parent there is some evidence that this is not absolutely correct The 
term parathyroid osteodystrophy si^^ested by Strutliers has been ein 
ployed here Strutliers has \ery succinctly defined the present day 
position in these words a definite thme*!! and pithologicil entity c'^ists 
in wluch the groivth of i simple parathyroid adenoma is apparently 
the cause of progressive decalcificatioti of the skeleton itteudcd by 
secondary degenerative changes m the bones and profound general 
dcbihty leading in the absence of appropriate treitment to a fatal 
result 

CuNlCAl. Ffatures 

The disease may affect either sc\ but is more common in women 
rile majonty of cases occur m tlie third fourth and fifth decades but 
it has been observed as early as fourteen j e its of age and xs old is 
sixty No predisposing causes are known 

The most common initial feature is increasing acverc pam and 
tenderness in the bonca especially felt m the lower Imibs and back 
Sometimes at the beginning one bone alone is affected Usually the 
paui i3 associated with general weakness and accompanied by pallor 
and debibty Hypotonia and muscular weakness ate common 
Often the next event is a fracture from trivial injury The fracture 
takes a long time to heal but eventually unites often m a position 
of deformity In flic absence of fracture pam becomes continuous and 
generalized The hmbs heeime grossly defirmwl till the patient is 
beilnddcn 

Occasionally the development of a timionr-— m the masiih or tiic 
mandible— may bo the earliest evidence while occisioiially fracture 
IS the earhest sign or general asthenia may initiate the disease and 
be far advanced before the bone cJianges become apparent 

Anorexia and nausea vomiting and abdonnaal crampsarocoimnon 
and occasionally attacks of renal cohe with hanuatnna occur dm. to 
the development of a renal calculus 

Raoiolocical FiATUuta 

The radiological appearances consist cluclly of irri^uKt iliffusc r ire 
faction with absorption of the compact bone an I cyst Iikcdeginention 
In the skull the bones show a well marked stipphng but the opaque 
areas are sm ill— pinhead m size atcorluig to BruUfonl— which scrvis 
to d^tingiush them from the grosser motthng of Figcts liisoast 
The vertebrn arc less dense md show cciitnl tolhp'O The upper 
ml lowir surfaces xtc comavc ml the iiiUrvertthnl dt^cs arc corre 
spoudiiiplv swollen 

The pch IS shows coirscstnationa amongst which large ch ircyst hke 
spact-s vre usuilly visible 
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The femur shows loss of trabcculatiou Deformit} is commou — 
coxa ^a^a bowing, and cjst-hke spaces ma> be present at the ex- 
tremities and in the middJe of the shaft Over the c}sts tlie bone 
may show a slight fusiform enlaigemeat, but nothing is found com 
parable to the cortical expansion, 
over a giant celled tumour Similar 
appearances are found m the other 
long bones, and in the short long 
bones of the hand and foot 

One further radiological feiturc 
IS present in a number of cases — 
the presence of extra osseous calcium 
deposits These most usually take 
the form of renal calcuh, sahvary, 
biliary or pancreatic calculi 

The Pxtholocx op Pajuthvroid 
Osteodystrophy 
Tbe Skeletal Changes In 

brief, the bone changes consist of 
progressive absorption and softening 
of the bones due to increased 
osteoclastic activity, together with 
a certam measure of new bone 
replacement — osteogene'sis Two 
other features call for notice — the 
occurrence of collections of giant 
cells (osteoclastomata) and the 
formation of c^sts 

The Softening and Absorbing 
Process This is the most obvious 
and striking change, and may pro 
ceed until the bone is comert^ \ir 
tually mto a fibrous tissue cylinder, 
which cuts easily hut feels gntt} from 
the presence of scattered spicules of 
new lyfonned bone The girth of the 
affected bone is usually increised, but 
the periosteum is normal Deformit) 

1 ,0 07 l.bro* CJ.l,™ of « '““•‘"y P“f“‘ “> f'' 'fT™*' of 

the Tibia graauty, weioht^bcarmg, or muscular 

action on the softened bone hen 
the bone is sectioned % iscular^rinulation tissue js seen to occupy it from 
tnd to end and the cortex is tlimmdspong} in texture The cancellous 
tissue of the ends nia> be pncticiUj replaced b} the conncctn c tissue 
Histologically the significant change is the widespread degree of 
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big irregular spaces lined bj a zone of osteoclasts lyuig in lacunee m 
close apposition to the bone thej are eroding The spaces are filled 
'inth vascular tissue with many capillanes and endothelial cells and 
as the bone is destroyed spindle shaped fibroblasts appear Adjacent 
spaces eventually come to communicate with each other as the bone 
between them is removed and as the amount of fibrous tissue increases 
pan passu with the bone remove 1 the capillaries are slowly obliterated 
The New Bone Formation In the mass of fibrous tissue spicules 
of new bone are formed first by metaphsia from the connective tissue 
On the ongmal spicules osteogenic cells denved from the connective 
tissue become ranged in successive rows and secrete successive layers 
of extracellular mucinous matrix If tins matrix becomes calcified 
lammated bone results Often the calcification is poor and the layer 
of matnx is tlien only an osteoid tissue lamella 

The Giant Cell Areas Alacroscopically these vary from large 
reddish brown masses to minute foci Slicroscopically thej arc 
composed of masses of giant celled osteoclasts m a matrix of conuccfivo 
tissue The distnbution of the giant'Cell areas is of some si^mficancc 
They ate arranged in clusters round areas of ha,morrh ige or m relation 
to unabsorbed bony spicules and their cytoplasm frequently contains 
red blood cells and hiemosidenn 

The Cysts The cjsts var> m size but mij be os large os a 
plum The> contain a thin brownish fiuid and arc apparently formed 
by tho liquefaction of the connective tissue 

The cjsts m the gunt cells areas when common or large hcnousl) 
weaken the bone and render it spcctallj liable to fneture 

The Changes in niE Blood CiihMisTRv 
According to Vhbnght hyperparathyroidism m its ictiv*. pList is 
unique m producing a high scrum calcium together with a low «erum 
phosphorus The calcium estimate vanes from 115 to 23 0 mgms 
per 100 cc and the phosphorus from 3 0 to 1 1) me.ms per 100 cc 
The excretion of calcium and phosphate in the unne is augmcnleil 
while the serum phosphatase is high 

The Parathyroid Adenoma It has been demonstrated by 
Turnbull tint the parathjroii enUrpement is not neoplastic but of 
the nature of a functional oicr activity one of the four pira 

thiroils is afiected hit on several Decisions two have bttn t)io site 
of change 

Metastatic Calcium Deposits Metastatic cakificalion is com 
mon in pirathvroil oateoiiystrophy the comm mi 'st sUo bung the 
artenes lungs kiduey and stomach wall Renal calculi arc also prone 
to occur The metastatic deposits arc of iuteru>t m that iinhkt- the 
calcification which occurs in ih'AXstd Ilnwcs thev occur m Iicallliy 
eoUs. 

The Origin of Parathyroid Osteodystrophy iln nlitionslup 
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between the disturbances of the parathyroid gland and the bone changes 
IS noM completely proved bj clinical and experimental evadence 
Removal of the ov erfunctioning parathyroid leads to a dramatic arrest 
of the disease , while the prolonged administration of parithonnone — 
the active principle of the gland — leads to skeletal changes metastatic 
deformity, and disturbance of the blood chemistry in no wise difTering 
from those occurring m the disease The bone effects, then arc due 
to the circulation of an excessive amount of parathormone 

The Action of the Parathormone is to disturb the calcium phus 
phorus ratio m the serum It stimulates the excretion of phosphate 
so that the serum phosphate falls and the serum calcium rises, as calcium 
phosphate is mobilized from the bones The excess of calcium is ex 
creted along wnth the phosphate in the unne, more calcium phosphate 
IS dissoh ed from the bones and so a dram on the calcium phosphate 
of the skeleton is established It is probable that large doses of para 
thonnouc also act directly on the bone as well as through the phosphate 
mtchamsin The direct effect is most likely to stimulate the osteoclastic 
actmtj 

The Cause of the Hyperparathyroidism is not known Vrguing 
from analog} withh}pctthyToidism itislikel) that the stmmli producing 
parathyroid hvperfunction can be derived from manj and varied 
sources 

The Nature of the Bone Changes Jaffa and Bodansk) were 
the first to reproduce expenmeataUy the features of parathyroid ostoo 
dystrophy bj parathormone injections m rabbits Taylor m this 
country however has afforded us the most illummatmg account of 
the skeletal changes It appears that in the stage of decalcification, 
the rapid removal of calcium is attended b} marrow hiemorrhages 
probably as a result of damage to the capillary endothehum from the 
local concentration of calcium m the capiilary vessels of the bone It 
is only after the occurrence of the hsemorrbage that the connective 
tissue probferation, and the giant cell increase are found, and Taj lor 
suggests that they are both reactions to the damage caused by the 
marrow baimorfnages 

The Formation of Urinary Calculi is due to the increased excre 
tion of calcium and phosphate in the unne The calcuh may be formed 
m the peIvTS or m the coUectmg tubules actually m the parenchj ma 
They lead to sclerotic changes m the kidne} Ailbnght points out 
that if the disease is of short duration and the amount of calcium in 
the diet is high the bone changes may l>e later in appeanng but the 
formation of unnary calcuh is an carlv feature In long standing 
disease, with low dietetic calcium the reverse obtains 

The Diagnosis of Parathyroid Osteodystrophy depends on the 
demonstration of the bypercalcaeima and hypophosphiemia m association 
wath the characteristic bone changes It must not be forgotten how- 
cv er, that in some cases the uutial feature to attract attention is a lesion 
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other than the skeletal out — i e the occurreuce of imniry talcuh lu 
multiple and recurrent urohtluasis therefore it is desirable to m\ estjgitc 
the plasma content of calcium and phosphate 

Dll FFRBTTLU:. D^tc^o^rs 

The conditions affording most difficulty are thoic wJiero — focally or 
generally — there is radiological ami histological similantj to osteitis 
fibrosa but without the disturbance in the plasma calcium md tlio 
phsnn phosphorus Hunter is insistent on the point that n the 
absence of serum clianges it js not ]nstifiable to explore the par ithyroids 
as 111 ins opinion these disturbances cannot be regarded is tlie product 
of over function of the pirithvroid glands. 

Many conditions repr^ucc certain of theclmicalftatiircs ofparath) 
roid osteodystrophy but the majority of these — gout, constipation low 
back pam— hav e no radiological evidence of bone ihsturb ince Certain 
general bone diseases aLo bear an occasional or a superfici il resem 
blance to fibro cystic disease Some of these are considcr«l below 
Senile Osteoporosis In this condition— -it is hardly a di&easo 
—the texture of the bone w quantitatively rather than qualitatively 
reduced i e its lime content only is depleti^ This is partly tlie effect 
of dmimishcd use and paitly of dnnimshed activity — senility — on the 
part of the osteogenic tissues The blood calcium is normal and the 
age of onset is late m contra-distmction to fibrocystic disease ^cver 
theless the tendency to fracture deformity and bone i>am may lead 
to some confusion aud the radiographic bone clianges are not mukcdly 
dissimilar to the changes of the milder forms of hyperpiratliyroidinm 
In Osteitis Deformans, the occasional occurrence of cjsN the 
lustologicvl resciuhlaiicc nil the occasional occurrence of hyptr 
talcamia may render it lUfficult to distmp,uish from parathyroid ostco 
dystropliy The radiological appcannc«) the age of oii'Ct ind the 
ib'icnce of blocxl changes will Ic^ to a correct dngnoMS m the nnjonty 
of cists Mherc there is alter ition in the blowl ehcmistry it is likely 
as Allbnght suggests thit there js a sujieraildcd clement of hy{M.r 
p inthyroidism md the two ire not to be regmied as cau»» and efftat 
Osteomaiacia In tins disease tlie characteristic tireuinstanc<s 
— starvation poverty, diet pregtimcy — tOe,ethcr with the fict tint 
there IS bending of the boms rather than fracture, that the blooil 
calcium and phosphorus are low and tint there is a rqnd rtsjwiise 
to vitamin D theripy should make the diiono^i^ cleir 

Osteogenesis Imperfecta In the «) called adult form of fra^iht is 
ossuim there should be no difficulty in <hii^nosi!> The ilL->oa&e has 
persisted from childhood there is a history of multiple fractuas tlu 
sclcrotics are usually blue and the individual is dwarfed TJie blfKxl 
clienmtrj is iiormd, and the ridtologital picture eharactcxi-vtic 

Multiple Myeloma The ridiologtciil ap^icarance of multiple 
myeloma may Mimihte closely the appearance of piralhyroid as{ea>- 




slightly 
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djstroplij, especially m the collapse of the \trtebro the occurrence 
of punctate areas of duninished densit} m the skull and long hones 
and fine mottling of the jiehnc boiic& The blooil cilcinm phosphorus 
ratio IS as a rule normal while an abnormal protein — the Bence Jones 
proteose — maj appear in the unne Biopsy may be demanded 

Prognosis after OptRiTios 

After parathyroidectoraj the prognosis is good Hunter finds in 
the majonty of cases that the bone pains are immediately abolished 
There is usually a marked gam in Height and crippled individuals 
have even been able to dispense Hitb sticks and crutches 

Some authorities also claim that removal of the parathyroid swell 
ing IS followed after some months by increased density of the bone 
shadow on radiological exaimnation 

Tre vtment 

In the prestneo of generahaed osteitis fibrosa the neck should bo 
explored for parathyroid tumour even m the absence of a palpable 
swelling 

A wide exposure should be aimed at for \\ alton points out that it 
may be necessary to continue the search behind the trachea or down 
into the mediastmum 

Normally there arc at least two pafathyroid bodies on each side, 
and m some individuals there may be three or four The superior 
bodies though \anable m their literal and vertical position are usually 
situated between the pretracheal fascia and the postenor part of tlie 
capsule of the thyroid gl ind 

The inferior boilies although usually described as also lying between 
the fascia and the thyroid cap^ule, may he below the inferior thyroid 
artery and beneath the pretracheal fascia m tins case they arc onlv 
\nsible from the postenor surface or after division of the fiscta 

Tht ciilargeil parathyroid has a characteristic yellowioU brown 
appearance which renders it distinctive even to the naked eye 

After operation a diet rich m calcium should be arrange'd while 
ultra violet r uhation is a useful procedure Couvalcacencc is frcriuently 
associated with tetany, hut this may be controlled by adnanistntion 
of calcium gluconate irradiated crgosterol anti parathunnonc 

Orthopedic treatment is directed merely tow irds the adequate 
protection of the softened bones from all deforuimg stresses ind 
strains 

After the di'case has btcti irresteil nnd retalcific ition of bone occurs, 
the established deformity may be corrctteil bv the usual me ms eg 
osteotomy 

If for luy re ison a cervical exploration 13 Loatra indieatesl treatment 
should consist of the prev ention of deformity the exhibition of irradiated 
crgosterol to mcreast the dcjKisitioii of bone nnd such ‘I metsures 
03 are rendered neces-.ar} by the imtiuitN wastt'd condition 
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OTHER VARIETIES OF FIBRO CYSTIC DISEASE IN BONE 

1 Osteitis Fibrosa Juvenilis Chronica (Diffuse ffbrosis of bone] 
Under this title Strutheis lias drawn attention to a condition i 

which bone changes and radiological appearances akin to those c 
generalized parathyroid osteodystrophy make their appearance in earl 
childhood, and persist into adult Ufe Fractures and deformities occiii 
but there are none of the systemic disturbances of the hyperparathyroji 
lesion, and the blood content of calcium and phosphorus is not disturbec 
The disease according to Elinslie has a special predilection for th 
upper part of the femur and for the tibia, but changes may also be founi 
m the humerus fibula, metatarsals metacarpab, phalanges, pelvis ani 
skull The X ray mramination shows expansion of the bone and dia 
appearance of the cortex and medulla The diseased area is sharpl' 
delmeated from the normal bone Elmslie has investigated th 
pathology of these cases and has shown that the bone is replaced b; 
dense fibrous tissue containing numerous fragments of bone Ostco 
clastic activity is marked in proxinuty to the bony fragments 
Diagnosis The characteristic onset m chJdbood or adolescence 
the somewhat atypical radiological appearance, and the absence o 
biochemical disturbance, serve to make this a recognizable entity whicl 
can be separated from parathyroid osteodystrophy 

Treauient Apart from the correction of deformity, no furthci 
treatment is at present recommended 

2 Localized Fibrosis of Bone 

Elmslie has shown that a disease, comparable to the above, may 
affect a single bone, usually the tibia or femur Its pathology is smulai 
to the generalized form, and chmcally it occurs or appears, m child 
hood leading to defonnity 

3 The Bone Cyst (Focal osteitis fibrosa cystica) 

A sohtary bone cyst may appear m one of the long bones again 
during childhood or adolescence It, too, is distmguisbed by the fact 
tliat there is no disturbance of the serum calcium, so that parathyroid 
ectomy is not called for 

Patuologi The cyst, according to Elmshe, is lonned by lacunar 
absorption of bone by osteoclasts Its wall is composed of a thin shell 
of bone and occasionally soft reddish cellular tissue is found at its 
margin Sometimes it has a patchy fibro membranous lining The 
cyst usually contains a small amount of brownish fluid The margmal 
cellular tissue, when present, contains numerous giant celled osteo 
clasts — to this variety Elmslie applies the term osteoclastoinalous cyit, 
and he points out that if this osteoclastoniatous tissue is examined by 
itself the lesion would be called a benign giant-celled tumour 

The lesion may occur in any of the long bones, but is especially 
common m the upper end of the femur and the upper end of the humerus 
It 13 situated m the cancellous tissue of the metaphysis 


lIBROC\SriG DISEVSLS IN BONL loO 

Etiology The ongm of the cjst is not knowTi It is interesting 
to recall however that Taj lor Jiffe Bodansky and Kolodnj ha^e 
all shown that the occurrence of cyats and areas of increased giant 
celletl ictiMty are not specific to any one lione distroplij hut ap{>ear 
as reacti\e plicnomena after marrow liajinorrhage 
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VIlhoHgh often known as focil o^deitis fibrosa cjAtita tht titk is 
onl) an iiulKation of the pathological findings and not of the cause 
of the disease Certainlj it has no connection with ^encralizeii pin 
thjroid osteodj strophj 

Cu\ic\h Featlhcs Iho c\bt appears iu«ilious!j during the first 
or second decades Vt first then, is httli, or no discomfort or other 
indication of its prcsenct- •■aa e a localized swclhnj, Occ isionallj sj>oii 
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taueous fracture is the first mdicatioa of its presence and sometimes 
the occurrence of fracture leads to spontaneous heahng of the cyst 

Radiologicu. Features 

In the presence of a solitary cyst tlie bone is irregularly broadened 
the cj&t shous as a symmetrical area of greatly dmnntshcd (lcn«it\ m the 
metaphysial area and bone structure may even be entirely Uckiug 
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The bone cortea is expanded to form a tlun bIicII overlying the 
Vt its distal end the cyst may be continued as a pointed extension c 
the shaft thus differing from many other cystic conditions of h, 
e g giant celled tumour rvhere the loner border is rounded 

Differential Diagnosis Cyst formation occurs m many >e 
diseases m addition to osteitis fibrosa cystica IJloodgood states 
they may be found m multiple chondroma myxoma bemj.n giant co' J 
tumour oateitis deformans sub penosteal hamiatoma and onlin iry 
callus 
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In addition certain mflamiuatoiy conditions sliould also be excluded 
— tuberculous osteitis specific osteitis and Brodie s abscess 

Prognosis The solitary cjst displays a marked tendency towards 
spontaneous healing should a fracture occur before this is accoin 
plishod the resulting reaction will usual!) initiate the process 

Irfatmevt Healing maj take place nitliout surgical inter 
vtntion but the process is slow and apt to be associated with later 
weakness of the bone or with defomuty 

The c)5t should be thoroughly curetted and the resulting cavity 
filled up with bone chips or by a single massiie bone graft 
> Thyrotoxic Osteoporosis 

In thyrotoxicosis there is a marked increase in the general nicta 
^ bohsm Its effect on. bone and its structure is less well known and 
understood In hyperthyroidism the serum calcium and phosphorus 
ate normal hut there la exaggerated excretion sometimes to as much 
ds eight times the normal In isaociation ivith this the bones undergo 
very marked rarefaction tlirough the agency of increased osteoclastic 
s. 1 activity and eventually become so weak that spoutaneois fractures 
Weeur Vpart from definite fractiirts ilcfoniuties may arise from 
w( ight-bcanng or from muscular action Thus kyphosis or scoliosis 
and pelvic asymmotry may be present Deformity is Jess common 
m the long bones 

The cause of the increased excretion of calcium is not known but 
xKcrtz has shown tliat the calcium excretion and skilctal rarefaction 
are greater after tie admmiatntion to uunials of the thyrotropic 
fictor of pituitary secretion than after oijuil amounts of paratl onnom. 
*.rd It may be tint the effects on the calcium metabolism are due to 
>5imultancoua stimiilitun of the paratUyroil glands by this pituitary 
hormone 


Tllh PITUIT-Un DISTUIIDA^CLS 

The pathogeucsia of tin. skilotil changes in pituitary disease is 
tloaely connecte 1 with the function of the cells tomposing the anterior 
lobt of the pituitary body ^ornmllj two varieties of clII t in be dis 
tvngu bed In oni. — the chromaphobc cells — the cytoplasm is agran 
while the other variety — the cliromaphil — contains Iirgi, coaruc 
lies The granular cbromaphil cells ari, furtlar diflerentiated by 
taming reactions of the granuks Thus those that take up tlu 
^btams are known as oxyphil or co inoplul cells tin. term basophil 
I \plietl to tliObL with an aihoity for the busic dyis 

’odirn cx|xrjincjital work has assigned spicifii. functions lo the 
dn nt ct-lLs Tlius the acidophil cell is rce^nled as conci rned with 
st-eletal p,rowth the basophil cells with the devclipincnt and mam 
tciumcc of the sexual an I reproductive apparatus 

Skeletal distiirbinces may be produced is u result of tuber a 
dmunution or an excess of the growth facte r of tlii, iO'<inophil tells 
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Excessne secietion leads to — 

(а) Giantism, %\lieii the process occurs before the epiphjses have 
united with the shafts of the Jong bonw 

(б) Acromegaly, when it occurs later m adult life 
Diminution in secrelian leads to — 

Dwarfism 


The Pituitary Dwarfisms 

The term dwarf is applied to an individual whose physical dimen 
sions are considerably beneath those peculiar to his race It is often 
extremely difficult to assign the responsibility for dwarfism to aii) 
particular orgdn but m the case of the pituitary tj'pes there are often 
other features 

Tliere are two mam types 

(1) Frohhchs aihposo genital tjpe m wluch skeletal stunting is 

associated with genet il obesity genital Kjperplasia and often stupiditv 
or idiocy s, 

(2) The Loiam type lu wluch there is no mental or other change, 
but only lack of skeletal growth Such individuals remain it has been 
said attractive vnd graceful cluldren 

Ths Skeletal Chakqes 

The growth of all parts of the skeleton is delayed or arrested The 
epiph)ses remain ununited for a prolonged period and the nietaph>8is 
termmates m a line of dense bone The histological chmge is an 
absence of division of the cartilage cells in encliondral bone ind absence 
of division of the primitive connective tissue cells m the membrane 
bones 


Etiologv 

The usual cause of hypopitmtansui is a tumour or cjst (supra 
sellar c>st) compressing and destrojang the gland In some cases 
where the dwarfing is already present at birth there is said to be an 
aplasia of the gland or a failure of differentiation of the eosmo])hil 
cells 


THE HYPEIIPITUITARY SiNDROMES 
Giantism 

This condition begins before the epiph}se3 have been fusc<l with 
the shaft and the groivth of the skeleton is speeded up and becomes 
excessive There is also thickenmg of the skull bones and of the 
jaw The mental development is subnonnal and the bodv strength 
often surpnsmgly shght 

In the majontj of cases some of the features of acromegaly develop 
later 
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103 


Pathology 

Tke bones of the skeleton show incieasetl thickness and length ; the 
skull <and other membrane bones are also hypertrophied. 



TIi(m two 1*44 ono err*t Oirxil*. 
lIlSTOLOGIC.tL FkVTUKKS 

At the epiphyseal cartilage growth of the cartilage cells is active, 
but the orderly pali-vide arraDgemont Is lo'^t, the celb being arraugctl 
in irregular groups. The amount of iiutrix is incre,isc«l. The number 
of vascular buds and the number of advancing osteogenic mcMUiclu mal 
celLs is in<,Teast“d, so that osteogenic activity is maxima]. 
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In the sub penosteal -trea as m the membrane bones the osteo 
gemc cells show increased proliferation and there is rapid new bone 
formation The lajers of bone may be more irregular as well as more 
numerous than normal 

Acromegal> 

The manifestations of acromegaly appear ifter skeletal growth has 
normally ceased and the disease is characterized bj an uue^cllly dis 
tnbuted exaggeration of ossification La^^ford Kuago& has receiitl) 
made a comprehensive study of the diseise and attributes the irregul ir 
distribution of the process to the effects of local pres'>ure and traction 
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Ltiocck,\ 

•icromegaly is due to the circulation of an excessive amount of 
the growth factor of the tosinophil cells of the antenor lobe of the 
pituitary There is either a hyperplasia of these cells or else u tumour 
— eosinophil adenoma — composed of these cello 

PlT110L0C\ 

The Skeletal Changes There arc deposits of porous bone m 
the alveolar margins of the ]aws leading to great elongation of the 
face and projection of the chin The ramus of the jaw is narrow 
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'lud olougated Tbt. mahr bones are also tht stt of x sjjiiihr dipo^i 
tion and the vault of the skull may be tliickencd Tin skull 
change bt„ius or is most marked Jii the frontal bone and tht deposits 
occasionally take the form of osteomita gromng from the inner table 
of the skull The foramen magnum is usually disphced forwards and 
the pituitary fossa eulargctl from the presence of tJie mass or 
adenoma of hyperplastic eosinophil cells 

The tliorax is massive due to the Miereased length of the nbs whiclj 
13 partly the result of the exaggerated bone growth and partH the 
result of the hy'iicrtrophy of the lungs 

In the long bones the most obvious changes are found towar<ls 
the extremities which are more massive than nomid and less well 
modelled lluscular insertions an<l tuberosities and ridges are usually 
accentuated Sometimes the hones are longer "111(1 tlucker 

The short long bones are thick and usually elongated ^Itiscular 
and tendinous insertions arc again prominent and at the articular ends 
hppmg may be pronounced 

The changes in the vertebral column consist of deposits of new 
sub penosteal bone wluch is thickest on the anterior surface of the 
body and gradually tads off as the body is triced round to the \er 
tehral canal This phenomenon is occasionally referred to is aero 
megalic spondylitis Cervico thoracic kyphosis is common and 
according to Ivna^gs is the result of an associated muscuhr liypo 
tonicity 

In tho lato stages of acromegaly hone atrophy nuy replace the 
hypertrophy of tlic earlier phases 

Acromegalic Arthritis may affect uiy of tho hmh or spmal 
]omts ami Ivna^jgs draws attention to xn important point m the 
p vthology of It In the ordinary varieties of osteo arthritis the earliest 
change consists of attenuation vnd ultimate disappearance of the 
articular cartiiapO at tho iiomts of greatest ptcs.mrt between oppos 
mg articular surfaces In tlic acromegalic form a similar effect is 
obtained by x different inean^ for the wriiest ch mge is in tlie sub 
chondrvl bone ts nodules of new subchondral bone are dcpositeti 
they tend to lie pushed up into the (icepet layers of the c irtilag,e an I 
the cartilage is progressively thinned by pressure from below until 
tlie bony nodule is exposed The ulcer of the articular surface so pro 
duced 18 said chanctcnstieallv to show undermined edges until 
tlicsc arc worn away by friction When tins occurs the acromegalic 
irthntic Icsiou is indi&tuigmshiblc from ordinary osteoarthritis 

The ItibTOLOGY OF TiiL Piioctss IS Simple consisting a-s it does of 
the deposit of additional layers of sub i>enosteal bone and of new Imne 
along the lamcllai of the spongy bones Kna^gs bthevts that the 
otooblasta are reiidereal hypersensitive and hypiractiveby tfie pituifarv 
Iionnonc The patchy nature of the lesions la due to tlie fact that 
the hypersensitive osteoblasts deposit new bone at points where Iroetum 
13 applied by iiiuscUs or tendons, or where prtasuro is applied as m 
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standing or walking Tlie jaw chioges are said lo result from liie 
iutcnnitt<.nt pull on the jaws duimg mastication 

Congenital Hypothyroidism (Cretinism) 

W hen the thyroid gland is completely absent (athyrosis) or is de 
stroked ui early mfaucy b} disease cretinism is produced There may 
or may not be an enlargement of the gland depending on the nature 
of the defect 

The prominent features of cretuusm are 

1 Signs of mental deficiency 

2 Anomalies in genital de\elopinent 

3 Disturbance of growth 

The last la the most obvious and constant evidence The cretin 
IS a dwarf The long bones are •short while the ossification of the 
skull 13 delayed and the fontauelle closes late— as late sometimes, ■is 
twenty years The root of the nose is depressed from defectiv c grow th 
of the base of the skull The \ault of the skull may appear large id 
comparison with the body Apart from these features the growth of 
the cretm is fairly proportionate 

The NtruBE ot thl Skeletal Changes 

The principal skeletal changes are the late appearance of the ejn 
physes and of bones whose osstfic nuclei deielop after birth eg the 
carpal and the tarsal bones and the delayed union of the cptph)«es 
Indeed the epiphyses may remain separate from the shaft well into 
adult life Despite this growth is largely m abeyance ultinntely 
fusion takes place 

Radiologicai Appearances 

The distmctne interference with the ossification procc&s is of 
course apparent In addition the shafts of the long bones appcir 
short with a thick cortei but their cahbre is diimnished Towanls 
the extremities of the bones the size approximates more nearly to 
normal The epiphyses are not only late in nppeaniig but small md 
often irregular in ossification so that they appear frignieiitcil an<l 
show a superficial resemblance to osteochondritis 

There may be delay or arrest in fusion between the two hahes of 
the neural arch or tl e neuro central aynchondtoais while distiirl ance 
of normal ossification of the vertebral bodies is common 

Thf Pathology of tHF Bovt CnvNrrs 

The nature of tlie bone error is sunple There is an arrcht of 
both enchoudral and sub periosteal new bone formation Tins is due 
not to lack of calcium for this is often m excess m the zone of cal 
cification but to ancst of the proliferation of the cartilage and to 
arrest of osteoblastic activity 

The other features the genital hypoplasia and the idiocy do not 
concern us here 
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Tblatmevt 

The admmistratioii of thyroid extract ib curitue if treatment is 
begun m infancy It is interesting to note that since epiphyseal fusion 
IS delajed the administration of thjRnd may pro luce ^rowtli in stature 
e\en m the adult 


THE JiETWULO ENDOTHELIAL DISTURBA\CES OF BONE 
The cells forming the Immg of the minute blood vascular channels 
of the bone marrow are part of the rcticulo endothelial sjstem and 
possess in common with the other members of this highly important 
s> stein powers of considerable activity The other cell elements of 
the system arc certain adult connective tissue cells (fibrocytes) the 
cmlotheliuni lining blood and lymph vessels the rtticulum cells of 
the spleen and certain of the large moaatiuclciT cells of the blood 
Ihc functions of the reticuloendothelial system arc as yet iinper 
ftUly known but its cells arc tvpically the scavcnj,er3 of the boly 
vnd their activity is concerned mamly with the removal from the 
circulating fluid of dead and damaged cells bacteria and other foreign 
or noMous material It is also energetic m the disjiosal of such incta 
bobc substances as hsnioglobm and cholesterol 

The rcticulo endothelial tissue of bone is— from the nature of it — 
iniinly congregated at the ends of the long bones and in the spongy 
bone of the flat ind short liones and it most likely shares in the aflec 
tioiis to ivhicU the system elsewhere is liable Despite this bone 
changes hive been spcctflcally desenbut in connection with only two 
of the disorders of tlio rcticulo*cndothclnl system— 

1 Ly iiipliogr inulonia (Hodgkin s disease) 
i Lipoid granulomatosis 

The Bone Changes of lloUgkm s Disease 
Vutopsy records show that mvolvcincnt of the bom imrrow m 
Hodgkms disease is more frequent linn climcal studies would It id 
one to suspect thoiigli m the nitjonty of rc'corded cases the Ixini 
JetjQos have become eiident some tune after the cjirucaJ recognition 
of the disease elsewhere Thus in the c.ise of Ga^e (he ch iractenstic 
appearance w is discovtrctl oecideufaltv tIiroii„h tlu inclusion of the 
shoulder m i control \riy of the chest The appearmte w us so 
sUc^cstive of i neoplastic conditiuu that biopsy wiscirruii out iinl 
rev ealed the char letcrislie histop itbolo^ of i\ mphoeranuh iiu 

Fathoi oov 

The Locus of the Disease in Done flic vtrltbral lolunm ml 
pelvis arc the bones mi»st often iuviAvihI In tin vtrtibnl i-olimm 
the bodies of the luinbir vertebrt in, the ino { liiblc Uie t intcl 
lou8 tissue of the up(xf eul of the femur is also i common sik Of 
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the other bones, the diploe of the skull, the ends of the tibia, the 
lov*er end of the femur the ends of the humerus are less common!/ 
affected 

In tlie cancellous tissue of the affected bone there develops an 
infiltrating mass of tissue displaying the characteristic histologj of 
Hodgkin s disease The effect on the neighbouring bone is hrgel) 
coincidental, the cancellous struts ate destroyed aud the overlying 
cortex progressively removed The reaction of the bone adjacent to 
that undergoing osteolysis vanes with the situation In the vertebral 
the destruction is usuahy so extreme that collapse of one or more of 
the bodies occurs In the i»elvis, areas of rarefaction ate surrounded 
by areas of sclerosis while m the skull the infiltration is predouun 
antly osteolytic In the nbs, complete destruction of the affected 
segment is the rule In the long bones there is often sub periosteal 
new bone formation which may be so marked that the lesion resembles 
chronic osteomyelitis and is at least definite enough in some cases 
to suuulato a bone cyst In other cases the lesion resembles sarcoma 

Clinic iL Fcatubls 

liic bone lesions may appear at any time during the course of the 
disease and are apparently quite independent of the exact site of ongin 
of the lesion It is more than likely that subsequent inv cstigahon will 
show that m some cases the condition actually originates in the bone 
The sexes are equally liable and age bears no relationship to the 
seventy or the frequency of the bone changes In more than half 
of the recorded cases pam was the first indication of the osseous spread 
Indeed, m not a few instances radiological cv^dellcc was delayed for 
weelvs or months or years after the occurrence of the original pain 
On the other band tlie bone changes are sometimes discovered acci 
dentally 

The pam is of a dull aching or laucinatmg character and may 
be so severe as to interfere with the function of the neighbouring joints 
In the spine there may be girdle pains and m some cases eiidencei 
of cord compression have subsequently arisen 

The bone changes have little or no effect on the constitutional 
course of the disease 

Diagnosis 

Lymphogranuloma of bone is of most interest from the diagnostic 
pomt of view though the occurrence of associated swelling of lyni 
phatic glands aud spleen and the secondary aiueinia should make the 
diagnosis clear 

Treatment 

In common with the other lesions of Hodgkin’s disease the bone 
changes appear to xespoiwl to Xray therapy The pain is relieved 
and in some cases reparative changes appear m the affected bones 
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Lipoid Granulomatosis 

Diijturbaiicijj in lipoi 1 iiiLtabolisin juay givt nse to a specific patlio 
Jogical cliange m the reticnlo-einlotljclial sjateni in which that part of 
the system situated in the spongy skeleton participate The 
actual nature of the hpoid whose metabolism is deranged vanes and 
80 a group of different diseases bos been de&cnbed though m each 
the underlying mechanism is bimilir tn Gaucher s disease a Iipo 
protein of the ccrebrosi !c Ujie is at fault iti Nitmanu Pick s disease 
a phosplntul lipoid m Fay ^aebs syndrome a cirtbrosule protein 
and m Hand Chnstnn bchullers di^uasc cholesterol In all of these 
bone changes have been reported or observed though the mam effects 
of the disease are wrought on the extra osseous portions of the reticulo 
endothelium but it is only in connection with the Han 1 Chnstian 
Schuller disease tliat the osstous efierts have attamcl n clinica] or 
pathological importance 

Patuolooy 

Fraser lias prcscutc I a very coiuprthcii i\e review of the con 
dition and he. suggests that the initial change is one of increased 
lipoid content m the circulating loody fluids \s a result of tins 
mcreoso and in an attempt to adjust the balance the rcticulo endo 
tholial cells proceed to absorb and deposit the substance so that 
accumulation occurs m inli\idual areas That an excess of chol 
estcrol is the tsaential factor is borne out by the constancy of the 
liyptrcl okstcrcDima an I I rascr suggests that tl is is the result of a 
failure on the part of the normal mcclianism for inamtamuig the Uoo<l 
cholesterol content at a constant levil The weight of experimental 
work appe^ars to suggest that this function is \estcl m tic reticulum 
of the liver and lungs, though fccdiii^ experiments favour the splcni 
and the lymiph nodes as the site of adjustment It is surmised that 
a congenital or acquired deficiency in these tissues throws the onus 
on the rcticulo endothchum elsewhere — ofipocially m bone Fraser 
supports Chatalons observation tint there is apparently a th^e^ho^ 
to cholesterol and once exceeded the deposits occur simultaneously 
at different sites m what may be termed a shower The dLstnbii 
tion of the deposits is widcisprcad In the skeleton the diploe of the 
skull tiic cancellous tissue of the inanliblo clavicle nbs pelvis and 
vertebrae arc aiTecteil In addition the pleura the lungs the liver 
and the cerebellum bav c been the site of ty pical ilcjosits It is apparent 
tint m the skeleton the lesion though by no muans confined to them 
yet tiiids to favour I ones dcvclopwl m membrme 

In this situation the dejoo its apjicir as multiple tircum-erilaeal 
rounUd tumours which t b irictori iicalU have v „olkii xollow or 
browmsU yello \ colour 

The histology is equally striking The tumours ire compitewl of 
large often muttmuckateal rcticulo en loti eh il cills with -mall nucl i 
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and a finelj reticulated cytoplasm Tlie cytoplasm conUms for the 
most part mnumerable globules of lipoid which give the cell a foam) ' 
appearance The largest foam celb ate found away from, the \essels 
round the \ esseb are arranged smaller reticulo endothehal cells so 
that as Fraser has demonstrated the process is evideiitlj one of flon 
and ebb the cells congregating round the vessels caiTjan^ the cicess 
of lipoid being charged and then migrating towards the periphery to 
mike wd) for others The presence of the deposits of Iipoid excites 
the production of granulation tissue around the penpher) and the 
granulation tissue ma) infiltrate widely 

The ElTect of the Granulation Tissue on the Bones is to cause 
destruction of the bone without new lioiic reaction In the skull tins 
gives nse to large defects with irregular margins m the midst of which 
the hpo granulomatous tumours are situated 

The condition ui a typical cai>c is well marked on tlie skull base 
la the \iciuity of the sella turcica The pituitary gland ma) be com 
pressed or obhterated and the hpogtanulomatous tissue mav extend 
forwards through the superior orbital fissure to collect behind ami 
protrude the cjeball When the collection is marked m the vicimt) 
of the sella the hypothalamic area of the bram may also be mlcnteil 
The basisphcnoid and the clmoid processes escape 

CUMCII/ Fi-ATUBEs 

The disease as ori^nuily described consisted of a distinctive svu 
drome— defects in the membranous bones cxoplithalmos and thirst 
and polyuria (diabetes msipilus) It is to this tnid of effects that 
the term Hand Clmstinn Schuller syndrome is applicable The exoph 
thalmo* IS the result of the retrobulbar accumulation of lipoid laden 
reticuloendothelial cells while the diabetes msijidus is the secjucl to 
the distortion of the IiypothaUmus 

In an indivilual ciso however these striking evidences may be 
ibscnt until a late at i^e while in many cases there arc further fea 
turc'^ TliiLs interfmnee wath the pituitarv may lead to retardation 
of „rowtli JJid the irritation or ten ion on the dun mater to irrit 
ability in I ^est^t^snei»s 

Should the extra os&eous nficulo ciilothchuin be affected spltiio 
niigalv or hepatic enlargement mav be present and m the latter ease 
jaundice may be ob erved The blood shows v cholesterol content 
whuh may le raisol tei as much as 287 mgma per cent 

DiAI NOsI'i 

The dise i*< although it br»t si^ht of little more than acadcmio 
import mce pixilahly iiuich ii ire ciiiiuion than ii rtihzod The 
growing number of c.ises. reiiortcal lit tit Iitentun la clociueiit witness 
to this and hrasers e\|>entntc that m two cases an erroneous diio 
nosis of neopUsm w is made vnd m one a mutilating anl scnoiis 
operative procedure advisul may well '>ervc to tmjhasize ita chmeal 
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significance Fraser also quotes from the literature the case of a cliHii 
who underwent bilateral iemo\al of the eye for exophthalmos due to 
skeletal hpoid granulomatosis 

The diagnosis should be based on the age of the child and the 
characteristic triad of chnical features when present together with 
the denionstratibn of a high choIesterola;iina In doubtful eises a 
biopsy maj make the deasiou plain 

Prognosis 

llic disease tends to be progressive and in mm) published costs 
death has resulted from asthenia or from the contraction of an inter 
current disease 


TREaXilENT 

The treatment falls naturally into several distinct parts iuatknipt 
IS made to reduce the hypercholesteraeima by dietetic means Deep 
radiotherapy is employed to control the deposits while in the event 
of polyuxia and thirst from diabetes insipidiH pituitary extract ma> 
be exhibited 


IlbTEROTOPIC BONE FORMATION 
The occurrence of bone lu tissues other tliau skeletal is an occasioinl 
and mteresting phenomenon and one whose pntliology has given rise to 
some dispute Such bony deposits are known as hetcrotopic bone 
and have to be distinguished from calcification of extra osseous tissues 
The deposit of calcium salts m pathological tissues is a commuu 
occurrence It may be found in old tuberculous glands in tendons 
the site of rupture near bone in destructive tuberculous disea e of 
the kidney m the pencardiuiii m the cerebral membranes md m 
degenerate blood vesseb Vcconliiig to Watson Jones and Roberts 
the deposition of calcium salts m these situations depends on 
the local concentration of calcium ions an I on the activity of 
phosphatase Phosphatase is an euxyme syntlietizcd by active cells 
however and it seems most unhlvelv that ileg,euerite tissues often 
without the impetus to survive complete destruction would disphy 
sufficient biological energy to synthetizo tlus sub tance \. iinith more 
likely explanation has been advanced by Herman Tavlor who draws 
a sharp hue of distmction between pathological deposits of calcium 
and bone formation \ccordmg to Taylor degeneration of certam 
tissues IS associated with the liberation of hpoid substances which 
form calcium soaps and the latter are gradually converteil mto cal 
emm pho phate and calcium carbonate There is no doubt tliat m 
some cases pathological deposits of calcium are conv erted mto bone 
This has been observed in the kidney but it is a rare and infrequent 
sequel and its mechanism is then that of heterotopic osteogenesis 
Heterotopic Bone has now been reported m a wade variety of 
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situ'itioH'j — the inubcles of the thi^h the adductors of the }ni> (nders 
boue) m the uiuhclts of tlu fun. inn following dHlocatiuii of the elbow 
(inyositib oasific'vns) in the breast m the -icir of ubdonmnl section 
111 t]ie toijgiio ttc in the niijonty of instances it follows tnnni'i 
In ill cases the new bone is laid dawn tn fibrous tissue and a \anet> 
of exphnations have been \ouchsifcd to exphiu the phenomenon 
It IS often chimed that the dcjiosits occur only m tissues m a state 
of functional deatli but this is obiiously not so wlicn its frequent 
occurrence m muscular tissues is recilled It has also been suggested 
that 1 local deposit of calcium salts precedes tlie bone formation and 
in the presence of this the prolifer iting and undifferentnted inesen 
ch}me acts as ui ossifiable medium which ma> become ossified if a 
satisfactory blooiJ supply la assured It la thus hailed as an example 
of ossification without the intervention of osteoblasts 

Tlie onginal conception of heterotopic bone formation was that it 
was due to osteoblasts earned to the site by the blood stream or derived 
from local sources — as in the forearm — by rupture of the periosteum 
and consequent escape of boue forming cells md m abdominal scars 
from damage to the pelvis or viphistcrnuni there ore objections 

to the older view there is an obvious objection to the modern since 
any tissue winch deposits bom. may Ic considcrLd ovtcopcnic and its 
cells osteoblasts In tins cuimcction Iknnui Tiylur Ins jioinUjl 
out that the triii'-htion of undifrcrcntiatid miscnch) ma) ctlla into 
osteoblasts follows the dcvtlopincnt witlun the cells of the. enzyme 
phosphatase and such a translation mikes the connective tissue cell 
as much a bone forming o&teobUst as the bone forming cells of tho 
original uicscnchyinal invasion of the primitive cartilage model of tho 
bones of the skeleton It is lc»s confusing therefore to regard htttro 
topic bone as due to tlie activity of osteoblasts ilcv eloped locally from 
undifferentiated connective tissue 

In many of the sites of lioterotopic bout- however there is no ntcil 
to postulate even the local development of osteoblasts since breaches 
of the fibrous periosteal layer will allow the escape of cells of the 
undifferentiated sub pcnostcal mesenchymal layer into the tissue planes 
In either case it is unnicesfiary to demand is a further reqummint i 
local calcium excess ••ince phospbitasecontammg cells if they irc ni 
contict witli the circulation at all can os m developing bciiu h ul 
to the precipitation of cdcium ciTlwmatc pho phatc 

MAOSlTlb OSslUCVNb VUOGItl Sbl\ \ 

Ihis rare di&ea^ is the most striking of all varieties of heterotopie 
ossification It 18 cliarietcnzcd by the progressive ilevelopment of 
bone m the muscles tendons hgiments and fo-scio of the laxlv and 
usudly beguis m cluldhooil dunng the {,towth penod 

The disease is mfru<iucnt m this country but appears to have a 
prwhlectionfortUe \nglo-&vxoii races and it is bv no me ms uneommon 
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m rwiice Males are more iiit to lx, iffcctcd tlnii fejoilis la the 
ratio o{ 1 1 


Pathology 

The stnkmg feature of the disease is the replacement of the muscles 
tendons and aponeuroses by masses of bone mostl) attached to the 
skeletal framework In some cases masses of bone also he free in the 
body of the muscle Most of the skeletal musculature may be involved 
but the iiiusolcs of facial expression the diaphragm the laryngeal 
muscles and the tongue tbcajit Joint capsules nia^ be siinilarh 
converted into bone 

The bones of the si eletoii may show m isbociation sonic raicfaction 

The new bone formed may be densely hard or so sdft as to cut casil} 
with the knife If the masses of bone are examined the denser bone 
IS found towards the centre and the softer more spongy bone towards 
the periphery 

The Histopatholooy 

A study of the minute structure of the lesions of progressiv e m) o 
sitis Ossificans reveals the important fact that tlie deposits of new" 
bone are not laid down in the ictual fibres of the muscle but in the 
connective tissue bet veen the fibres which later disappear as a result 
of pressure atroph> It is this fact that has led Greig to siigetst the 
name fibrositis ossificans progressiva 

Mau has given an excellent account of the pathology Ho states 
that m the earliest stages the intcrfibnllary connective tissue prolifer 
ates and gives nse to a network of embryomc mesoderinul tissue 
which is particularly abundant around the vessels In this prumtive 
type of connective tissue lime salts are deposited and eventually bone 
elaborated by the conacctvve tissue cells Occasionally msteail of 
bone the connective tissue proliferation leads to the formation of i 
mass of cartilage 

As a general rule when bone foniiation is about to commence 
the cells of the prohferated mesenchymal network become smill witli 
scanty cytoplasm and dark staining nuclei — i e bear a close rosem 
blance to the osteoblasts or osteOoCme mesodermal cells wliicli leid 
to the disposition of bone m tie osseous system proper 

These changes are not present at the &iine stage m all the muscles 
The muscles of the bad (erector spmie latissmius dorsi) and of the 
neck are the first to show change but ultmiately the disease spre uls 
to involve the major part of the muscular system 

Clinical Fcatubcs 

The d^ease begins m infancy and early cluldhood and progresses 
in a senes of acute exacerbations followed by remissions of varying 
duration Durmg the acute attacks there may be sligl t evening rise 
of temperature but this is by no means constant 
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The initial feature is the occurrencB of a sueDing at first soft and 
fluctuant m relation to one or more of the muscles particularly of 
the back The swelling may be tender at first and the o\ erljnng skui 
a bluisli red colour Occasional!} the swelling disappears conipletcl} 
more usually it shrinks leaving a hard but small nodule of bone m 
its wake During subsequent attacks more anil more muscles may 
be miphcatcd and the deposits in the muscles originally mvohed grow 
larger On occasion the new bone may actually induce a pressure 
atrophy of the skin wnth the development of an ulcer which discharges 
M lute amorphous calcium Aa the disease progresses there is 
interference with the function of the affected muscles and even 
tually tlie individual is confined to bed \\hen the nb muscles are 
affected breatlung is earned on by the diaphragm alone but death 
eventually ensues from respiratory complications 

lu a large number of the reported cases, some congenital abnor 
mahty of the fingers or toes has been present usually tmcrodactyl} 

1 nou) y 

Hurt IS ^omc evidvuco that hcrcditif) trausnussion through the 
females to the males—as m honnophilia and certain of the muscular 
dj atrophies— may play some part m myositis ossificans progressiva 
There is occasionally a rheumatic family Instory as well and Jlau 
attaches some importance to the possibility of a subacute rheumatic 
ni}ositts as a precursor of the osseous deposits 

The trauma of birth has been blamed but as Man points out injury 
probabl} docs little more than determine the site of primary change 
Of more sigoiftcauce is the frequent history of lotccedent mfcction— 
chicktn pox scarlet fever cervical adenitis Ihc exact cause how 
ever is not known but it must act through tin- production of phos 
phitasa m the cells of the proliferated mesodermal network that is 
the cells must assume the role and perform the work of osteoblasts 
It may be that scattereil throughout tlie mesodernnl tissue of the 
limb there persist unditTerentiited iiieM.nchym'iI cells capible of form 
mg fibrous tissue bout or cartila^,© Mau suggests that in addition 
to this developmental factor there is a super addeil but not unler 
stowl disturbance of the calcium metabolism 

TREATVtbST 

\u trcatiiK-iit IS known to stay the course of the diacij^ \anoiis 
drugs mineral uid endocrine Imc btui uiipIo\c<l without tlfect an! 
\rav!> anl heliothtr ipy are ippmntlv useless 

LOC\U/FD lUHFhVCTlON IN BONh 
Inman) locahieil disea&ts t f I one rarefaction is i promiutnt foa 
tiire Tht process it Joist m thobc coniitims which hivt been sub 
jecteil to histol g,itil ixirmnilion ijijKirs Ni jnsent no e>»M?n(iil 
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diEference to bone resorption as it is found in the generalized rarefjing 
diseases It differs from the bone absorption of the remodelling process 
of bone only m its degree For this reason it seems undesirable to 
refer to the bone changes, both local and general, as examples of bone 
decalcification — a process which should leave the osseous trabecula? 
soft, but essentially of a tbictness similir to that which the} possessed 
in theiT fully ossified stage The very reverse, indeed, usuall} obtains, 
for histological examination shows marked attenuation of the trabe 
cular struts from actual removal of tissue, not of lime alone The 
misinterpretation has arisen partly through attempts to build up a 
pathology of bone from radiological appearances, and partly througli 
an attempt to find a ample explanation to cover the radiological \ana 
tions m bone structure 

Lenche and Poheard Greig, Wataon Jones and others have recently 
stressed the importance of the circulatory conditions in uifluenciiig 
bone structure For boue to maintim its structure, there must bt an 
cquihbnuiu between the blootl supply of the bone and its lalcium 
content Increaso m the blood supply, 1 1 hyperaemn, leads to sola 
tion of the calcium salt* , diminutiou m the blood supply, jsc.Ija.mi k> 
leads to increased density — sclerosis — of bone , while complete depnva 
tion of blood supply leads to necrosis Taylor suggests that the decal* 
cification IS brought about through the phosphatase tneebamsm, the 
hypersciia acting by washing away phosphatase as soon as it tends 
to form 

Hyperannia, however, is a beneficent process tliat attends most 
tissue disturbances, and in no other situ'ition does it so marked!} dis 
turb the tissue architecture A more common effect of augmenting 
the blood supply of a tissue is to increase the tissue activit}, and tins 
it might conceivably be expected to do ju boue It would be more 
rational to suppose that whatever activity was proceeding m boue would 
be stimulated by h}-perjemja— if osteogenesis then bone formation 
would be increased, if osteolysis, then absorption, as opposed to 
decalcification would be increased 

POST TRAUJIATIC OSTEODYhTROPliY AT JOINTS 
(Famful post traumatic osteoporosis, Sudeck's atropL} ) 

Sudeck was the first observer to draw attention to a porotic aiftc- 
tionof bone in the vicmityof a traumatised joint, but it tsonl}^ of late 
}ears that the lesion has attracted much attention Lenche, hontame 
and their co workers in France, and Middleton and Bruce m tliw country 
have recently investigated the condition and it is their conclusions 
that are largely dravm upon in this account 

CuOTCAi, Features 

TVhile the atrophy of bone is the striking objective feature, it is 
accompamed by an important and definite s}ndromc The cauml 
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POSl TlUUil VTIC OSTEODYSTROPin 

trawm %anes Sometimes the condition succeeds a fracture but 
spnms and contusions also give nse to it The tnuma of arthrotomj 
13 for example for luemscectom} maj also be followed bj ostcodvs 
trophy and it has been observed after burns and scalds 

The locus of the disease is most commool}^ the poljartjcuhr arta-j 
of the skeleton sucli as the vvnst ind ankle Nevertheless it Ins 
been observed at the shoulder knee anti elbow and apparcntlv no jiart 
13 immune 

The clmical evidences are characteristic Thus the lesion is asvoci 
ated with (a) pain (6) stiffness of the affected joint or joints md 
(c) vasomotor disturbaucea 

The pam is ordmanlj out of all proportion to the sev erity of the 
onginil trauma is not relieved 
by inimohihzation and only 
slightly by physiotherapeutic 
me Ilia 1 orced movement 
ind ittivity stem to a^gra 
V do It 

The btiflnwa is otteu so 
5 ,itvt that there is complete 
loss of function lu the part 
It IS parti) the result of pro 
tective muscle spasm 

The vasomotor phono 
mtna var) U first the 
Wfcctcd part is warmer than 
ita fellow, but soon becomes 
cold Cyanosis 13 frequent md 
there is usually endem i The 
skin 13 gloss) and covered 
m the early stages by diffuse 
sour smelling perspiration 

PATHOLOOa 

Tlio sequence of the jMth 
ological changes can best be 
followed b) serial radio 
i^raphy 

111 tJio first pliise the 
affexted boms show irrcguhr 
ire 13 of nrefaction with 
some dmiimition m their 
general density This stippled 
osteoporosis 1 ^ at the bCoinninc, confined to the sjKnigiovi hr^ilv 
btcauic this IS the site where the ininem) cmlent of the Inine is mo.vt 
labile SulscquentI) however progressive d*ciIcificition tikts jilice 
lud spreads to the cortex si tlmt tin. whole lone ne juirts u glissv 
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appearauce Tliese stages ha\e been uaineU by ’\IiddIetou and Brucc 
the stages of stippled rarefaction and of cortico lamellar attenuation 
lor a long period the joint surfaces remain intact but ultimately 



Fio “4 — Changes m Elt)o<r Reg on u Same Case as Fig "3 


m the. polyarticular areas the individual small bones become fui>e<i 
III the latest stages, when the acute atrophy lias subsidul calcium 
may be deposited in the capsule of the joint and lead to perm incut 
ankylosis 

EnoLOca 

Lenche attributed the condition to hvpenemia induced by a locil 
autooonuc axon reflex initiated by the injury This is of course m 
mvanable accompaminent of injury — mde^ it is the factor tint imti 
ates healmg hy it becomes prolonged aud why it is associated with 
so much pain is not clear The other theory — that the condition results 
from the bberatiou of histamine from lujur^ tissues — is also concerned 
with the explanation of the hyperaenua and not with the other features 
of the disease Middleton and Bruce draw attention to the fact tlial 
after sympathetic denervation in these cases there is immediate relief 
of pain and recovery of movement while the osteoporosis is left 
unaffected They suggest therefore that the injury sets up a jier 
sistent reflex consisting on the one hand of a painful sensation 
caused by afferent fibres running m the sympathetic system and, 
on the other hand of a reflex efferent impulse causing \ asodilation 
and consequent osteoporosis Probably a v icious circle is mau 
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„unkil tljc lot j 1 bjperimij ItLcpiiii, up the pun ind tin. jmhj the 
hjper'cmia 


PkOI Neal's 

Alild eases may clear up with little or no teaidual disturbance of 
function but the recovery is protracted indtbis is the less ususl result 
Afore often there is permanent limitation of movement at the niTected 
joint ind m many coses the former hone density is never reucivod 
In some cases there is permanent ank.)Iosia Within these hunts tlie 
outlook vanes considerably with the site of the osteoJvstrophj In 
the foot complete recovery may be expected in most cases In a few 
there IS left a ngid flat foot or a form of spastic flat foot In the ty'pe 
following Colics s fracture pennanent limitation of movement is the 
rule wlnle the mild cases followang sprains are often follovieil by com 
plete recovery tt the knee and the shoulder some permanent stiffness 
13 frequent 


TftEATM^\T 

1 Simple Conservative Measures The u>ual physiothenpeutio 
measures irc iinccrtnui m their effects Diathermy or ridiant licit 
sometimes leads to improvement m mild eases Alts, i^o and forced 
inovimcnt ire difliciilt to ipply bccausi of the pnn an 1 arc of no 
service m iinprovaig the condition Cutuplete rest in a suitable splint 
or plaster of Pans affords most relief Deep \ nv theripy is s.iid 
by some workers to be helpful 

2 Sympathetic Denervation Operations on tin svmpathetie 
system for the rthef of post traumatic osteodystrophv wire mtroduri'*! 
by Lericlie and Iiis associates They recommended t pen artcral 
sympathectomy on the nuin vcs&cl of the affected limb Middleton 
anil Bruce found that this afforded only temporary relief and it w oiild 
appear that operation on the sympathetic ganglia is more rational 
V stellate ganghonectomy in the case of the upper limb ind i lumbar 
ganghonDCtoiuy in tbc case of the lower limb is cnrntd out Sintc 
neither of these operations is easy and since in any ca* the milder 
cAses show a tendency towards sjioutaneous md progres.i\» nnthor 
ation sy mpatlictic operations should lie tonsnUreil only m ixtrcinc 
oases 

The effect of sympatliectomy is evidently to bn ik the afftrtnt 
path of the reflex ami with the diyapjicar nice of pam and tlio roturii 
of function the hv'jiercmii ■‘cttles down 

3 The Use of Drugs The um. of vcetvlcholme by uinization 
his given proiw'ing results Vetmg as i para symjxithetie slmmlant 
its effects are tliercforc suinlir tow t<m[K}riry sympathetic dt uirvatioiu 

4 Orthopaedic freatment Vs the neute pha«s. subsi Us it is 
often neccj>s.iry to augment tie ran^jt of inoiiment at tin aflixtisl 
joint by ju Iicioua manipul vtion 



CHAPTER IV 

AFFECTIONS OF BONES 


OSTEOMYELITIS 

Pyogemc itifpchoti of the cancellous tissue of bone 13 l-nowii ia 

V hjle localized mflaimnationa of tbe periosteum peno&titis— mav 
occur organisms are much more Ukely to attack the murow of tlie 
8poug7 interstices the medullary cavity and the Haversian systems 
V here the process is icute bone destruction u the rule a chroni c 
in flammation, on the other hand causes sclerosis 

The Bacteriology of Osteomyelitis The commonest mfectin^ 
■J^gamsni is the s taphv locoec'us nvoffpups aureu s So nietmie s a a tanhi 
jlqgocciiiiilhiis may be found m which case the symptoms are lesa acute 

The streptoede^us occurs less frequently and is more ipt to produce 

multiple lesions than the other oigaiusms Mlien the ; 
i nfected— from qentlC irounds Reite r \ nf nmnni ma 1Q hUlv 

t o be present than m hloof t Tn addition to those 

already mention^ B*^CqU a nd the B Aerogenes Cap^laUt s or tlie 
bacillus of mahguant cpdeuia may be found particularly m c^s «hcre 
the original mjury was a compound fracture Tlie pneuid^coccin is 
occasionally isolated and i^ess virulent than the staphylococcuTor the 
streptococcus Typhnul o<iteom\ la not unconimp n but tin, 
g onococcus 13 nrelv found 

The Source of Infection The onset of ooteomyehtis usually 
fo llows slmliil^amtt a In some, cases careful inquiry iinv elicit •i,_ 
history of s ome gencrnl 1 Inoif -^Wfpptmn ]^rr«rc<?in<T tlie mpirv since tlie^ 
vast majority are examples of a blootl borne infection The stptw 
c£eima ho« e\ er is of a iiulil tvpe and often its presence is unnoticed 

Tjie organi’^ms hovecer. may have into the blood from fho 

t oT)M]7. the respirator^-oigan^ th e.intestii’*fl ca^ l g enito’^rinary tract 
o r from excbriationj bmis^ siiw ** sujp ltntinn5c_iti tHiZ- 

sUn Fraser behe\es~that umbdical^psis m early Ufe may be the 
focui”from which a blood infection arises and is responsible htcr for 
the de^elopment of osteomyebtis 

Certain fevers strongly predispose to the disease by pr^anng the 
soil for the growth of pyogemc bacteria uia^a s caflgt , 

fevi^-meMes dip ht^ ia and m flnen^ for e-Tainple. all le^^en tl e ^ lUl y 
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resistance of bone inarrotf ^nd favour the de^clonmont’ of pvo;^oti|p 
Qri^anibm s Ijphoid fever is not uncommonly followed chronic 
osteomyelitis due solclj to the typhoid biciHus but if p} ogenic infection 
IS buperadded acute oatcoi^ehtw results ^ The rcsistaiKi. of 
also lesscu id by e xhausting di eas es o\ er<\<.rtnn uul 1 11 kU luatg ftt od O 
W hen the organisms ire i»tro«liiee<l dirertly thn» i b ■> 
i compound frveture the suppurative proottsS inv u 1 l» the bone at ti ic'/ ^ 
])oiu t~wherc it is in contact with ii>fect<d tiwi . but iiltimitely tlie* 
uliolc length and thickness may be atticked 

The Localizing Influences It is umvorsall) a^recil tint i iiuld 
blood mfection precedes the actual onset of the disease W hat then 
are the influences w Inch determine tlie site of the osteomj ehtis ^ The 
xascular airaiigeinenta m the metaph^bis and the mfiutnce of trnunv 
are held to be important factors but the work of Hobo seems to imlitate 
that lack of active phagocytosis in the inetapiijsis is of even j,rcdter 
import Hobo injected fine particles of Chinese ink into the blood 
vessels of animals and found that they became umforml) distnbuted 
throughout the medulla He also showeil that the mcdulli was much 
richec m pliigoc)tic elements thm tin. luetaplnsis bectiona of both 
parts taken one to three houis after the injection of a bactcnal cmulbioii 
into the hlood stream showed the or„anismb cvcnlv distributed throUph 
out the medulla Siy hours later however the bacteria were found 
in the nietaphysis onU the mcihilUr} organisms having already been 
removed bj pliagocvtosis 

There is no doubt tliat a preceding trauma )i is in important localiz 
ingjiifluencc The usual type of mmrv is 111 the nature of mcpiph^seal 
strain The reason for tins is that m the long bones the cpiphvscs are 
the only resilient or clastic tissues and coiiseijucntlj any stram appliul 
to the iuah is horae bj them 7 he c/fect of the trauma is to cause 
ha.morrhage and coll destruction in the region of 1 he cpiph) seal cartilage 
follow cd by Umiini bed tissue rcsistniac 

Children are continually receiving slight injuries of this kind iiid 
IS they arc to some exteut piinful there may he dchmte hiuitation 
of the function of the part from protective muscle spism, m the lower 
limb for example there may be t dcstinct bmp 
^ The Route of Infection The l«me nuy b (ouu infcctc'd tlirough 
^bc Idood^^iii through tliSyjjyilfcij^mi if ^ifix-VTc iitmnitv from 
^a npighhoiirin? footia nf intctio n or b^^ np»y 7 n K?.ii 3 tfnp from tiio 
body surfa ce In actual pncticc however b hol stream infection is 
b\ fir tie coiuinonost altho ugh with Uie im ro ismg mccii iniz.it ion of 
our trathe md the greater frwjucncv of compound fricturis md acci 
dental wounds direct infections an becoming more common 

The Incidence of the Disease Careful 'jlatistics show that 
osteomyelitis is a dmppcaniig di&ea c In spite of this however, it 
appears that the condition comes m definite epidemics It is believed 
by IVilhams and Timmins thit these epidemics arc coincident with 
a s( ito of bt ^l)hyloc■oc^. d infection m the upjjcr r< piruory j»aj>&,ijjes. 
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The lessened incidence is e^lamed by the improvement m the genera! 
health and m the housing and sanitary arrangements of the people 
The disease is commonest during ppnofl nf rrrf»rth 


the m ixiiim m mcidence is therefore be tween 1 and 10 j ^ears of ige 
The responsible factors are the greater habihty to trauma and the 
freque^y of mild blood infections at this time of life 

are more liable to osteomyelitis than girls m a proportion of 
about 4 to I This also without doubt, is due to their greater habilit) 
to injurj ^ 

The bones of the lo wer extrem ity are more often affected ami of 


these the t 



The u nnei^nd nf the tdnii js 

more commonly involved th^ the loner 

tngone — is the site of election The 
greater amount of bone at these areas 
explains their greater hability to infec 
tion The later the epiphjsis joins the 
shaft the longer the metaph^sis persists 
m a state of actmty and the greater its 
liability to become infected 

Sequence of Events The bucccs 
Mve stages in the de^opment of acute 
osteomyelitis ca^jw bo summarized 
lu the ncQf]rnm,^>fnr>d the child ii the 
ofasymptoirness sejjti^^yn, 


subject _ 

and bacteria are continually coursmg 
throughout tlie vessels from some pn 
mary focus The v^are cimerl to tli c 

f lu* tunrroft^ra^ty liiliinatefy Tfl^v 

reach the red marrow at tlie bone ends 
— 1 e nt thp_MiL±apli\siS Not oiiU__i; 
tins an area of cnliince I vasciil iritv Init, 
~tn addition the blood stream I eciii^ e 


of the large size of the c imlhrv loon Hi 


lie. 7o — OsteonJ^elUis lie 

methods of spread (After llatt ) 
1 4 « luto Joint 
3 4 4 I to the eub-perlu:teal e|>ace 
a 4 C Into tl e medulla. 


t he current slows clown l lii slowness 
n t the stream is Krontinted-iLth^tone 
Jia s wsyipn^H been iniurcd, o r if the 
metaphysis is coni^ested is a-tesult of an 
i nhammatory reaction bioni tlic m 
numerable falls which children sustain many imuor uijnnes occur m 
the metaphysis — m the nature of small trabecular fractures cnislies 
and periosteal separations IT nilcr siicli circiimstaiices luctcnil ciiilioli. 
are paitit^^daTW sides of the blootl ciniinel ind 

lodgem_the_walla- 


osTnoMV^ruTis 
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m tlie small cducellous bojiea the mfectJOM usu ilJv jt thi, periphery 

of a centre of Ossification The oWcr the clnlil in(l(e<J the more Itkcl> 
IS the infection to be dist »nt from tin. tpiphjsis Paschlau behests 
that in early childhood the lesion is localized on both sides of the 
ppiphjseal hue — that it is m other \\ords an epiphjseal as ^seil as a 
nittaph)sial lesion 


Pathology 

Vs the b icten ^Imiltinb m thia little einl^liK 
v n inflammatorytd^dema is set up m th< blnml 
cavity so tftaf m time the exits ami the entrances 
are completely blocked and i\hat is virtually an 
abscess results T he focus enlarges until it 
jipeara to the nakefr o ve as a ciremar patch of„ 
( cdemat otis tnd c ongested marroxy, Miero-^mpie. 
a lly in accunmiation ^ inflaiinii^ry reh<i rar> lu 
s een around the congcstefl 

De pending to some extent on the t.>pe and 
virulence of f }rgian''iTn -^Kw hfieapo jiu\-taL e 
OQC_ of 

hen the p atient displays i goed resist 
anco or the infection la .i m»U an t^ *)>«> na/^lifin 
in tlie surrounding tissue inaj bepowerfulenou^li 
to c radteaTo the organisms before suppuration 
occurs 

V Mlon COt\ditinii<» 

i.hlo, 1 ^ when the o rganiauiH arc wore virulen t 
or the phagocytic pouet iess a ch i^njt tit- 
Brodic’s i^\ sTCN'* m iv form 

IL usual SI fjiipiirpn f rH.u> ra niav_ »>r<^ 
t he congc'«tio y be um folloueii hy yt jipiir\t> nti 
a nd scfjucatr iTio n 

~^Mien tlic disease follows c Ihcr of the first 
two coursics the acute dine** gradualh ibatcs 
SiwaVd a Viiodiv saViscvus k>c framed thv or^ vwsma 
sometimes retain their \it.iht^ for a consider 
able time and under certain circumstances nia} 
undergo v recrudescence of ictivity I n tiu 
centre of the ciincchous (issue a caitti tilled 
w itfi thick png^cMlopa m d to -tli'rr 

dironie. iiatm-e of thc_ dn-asc._tlier^irmuflilii tg 

Usual Course of the Disease b roin tln_ 
i nintrv fin in m <bt ^.l uiir t mcellMW tiv»<i 
>1)^ H». t.)pLv »i.s till . Mihtti m !•< ><11 rdli 

behtM.Hl to^prcid with ^riat tipuhtx to tli e 
(n<‘<liiilflr\^< anal tl it in a sliort film tl» 





til "<J — 0 »U-omie {(ii* 
tf tie terour tic 
diMsuic Ix'h nni ij( 1 1 
l!elo«iT n ii«]l rkin. 

T{* 4m ut a>9>tv t>u 
I ’fonxi »H pf 
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VFrccTiONS or bones 


nhole Ulterior of the slnft may .be filled mth put, Ih e ipfcction f[: 
spreads tlirniijli tlio t-tniN fn thf» pt^rifn-flni i i^ \Uttpli' 

fi'entuallj u udermmcci and stnppetl frojii flip hone m iiiffsiiimn 
tor\ effusion constituting a sub periostea 



a iljflpint, ^runt. Starr, ilOWj 
ever disputes this comiuooll 
accepted conception of the 
patholog) He believes that 
infection of the medulhrj' 
cavity IS secondary not to tin 
metaphysial but to the suh 
periosteal abscess and that 
It spreads from the original 
inetaphvsial focus along the 
line of the epiphysis to the 
periosteum Here Suppun 
tiou occurs and the pus ct 
tends rapidlj under the pen 
osteum stripping this struc 
ture from the bone “^urfice 
The medullary cainl is most 
frequently mvacletl from tin 
sub pono'»tcal abscess tlirough 
the Haversian canals Starr 
has given convancmg proof 
of lii3 assertions by necrojisy 
specimens by X ray photo 
graphs of cases seen at all 
stages, and by animal cx|)eri 

U this sta„e of purulent 
mhltration, a reas of Dtinc arc 
actually bat^Tl in mis TlTe 


essel«, and rendered anxmio 


j glBiSil 







onostci! bone 


Mirromnl the ohl dead 


TJju cn\eIope of hcv> bone is ternicu an invgljnmitt’ ajidin tJ»c cirlv 
stages IS soft vascular and easily separated Iroin tiic underljing boneJ 
It 13 usually incomplete o\smg to the perforations whicli have talvcij 
jiKce throUt,h the old periosteum which remain is holes or rloipt * 
in tho cmelopiiig in\olucrufu 

In the endosteal areas i sumlar reaction occurs and i aacul ir ferinn 
Ution ti»suc foniib on the surface of the stii! living bout between it 
vnd the sequestrinii In tune it produces separation of the sequestrum 
or even absorption sliould the necrotic bone be small enough Ihc 
a niatler cortical scquestminav be spoatancoiifily disch tKe d t hrough thfT 
c loaca npti tlit-nctl to tho stiff.irc b\ w iv of sinuses tnroUf.n "thc soft 
tissues Large sequestra take a long tunc to be cxtrudeil and the sinuses 
persist for v \cr) long tune This is one of the reasons for the long 
durition of convalescence from an attack of oatconij elitis Vnotlitr 
and perhaps commoner cause of persistent sinus is the presence in the 
Ulterior of the shaft of a c.wit\ the walls of which, being rigid cuinot 
collapse and which is so deep that the soft tissues cannot fill it up 

\ Nlicn all the ■*p<iui.«»tri hav* 1 c<n cxtrmb aL and when then in no 
t aiitx s. ronipli h n geiicr ition m » lx KioniplHht l.l hc ikii-a! coinp.ict 
bone of the shift being remodelled and a cinecHous interior again 
fashioned If, however, the endossteum hiis liccn destroyed citlier bj 
the dt'Casc or too vagorous surgical iuUrftn.ncc, onl> an uivolucnim 
forms and the cortical ‘M.quevtri composed of the entire thickness of 
the onguial cortex: will he m a bone cavity 

Tubular soipiestra arc seldom, tf ever spontaiicou-slv di'<hirgwl 
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History of the Disease Before the s^^al onset of acute bono 
symptoms, there is often a pe riod ge ne ral malai ae There may }ia\e 
been some local lesi^ such as tplisilljtj sr or a roore general infection 

ineUales-or sc a^t fe\er 

Careful inquiry will usually elicit a his tory of ^ glioht iiqnn m tiie 
uature of a blow or a fall ^ 

The first local ay mptoni is usually s evere piim ofsnHripn nnsp t locatixl 
m the neighbourhood of the jomtbut occasionally the disease is ushered 
111 by a rigiSc, followed by h iph*fe\er and sei£i£^iaui In either case 
the abrupt commencement of the illness and the seventy of the piiu 
are the tw o notable features Thereafter symptoms of se\ ere t oTcmia. 
supervene, w itli m the more set ere infections, delintim and cuma which 



Fig "8 — Oeteoinyeiitjs of 
Upper End of Tjlna 
Three months history 
Treated li> rerfclio i of upper i>art 
of djaptapsU of tibia 

following the Imes of least 


to some e^ent may obscure tlie local 
signs If left ^ne, howe\er r edhe^' * 
siydllng and c edema. de\elon. indicating the 
f ormatim of a snl) perirtstpnl nlTsor Not 
mfrcqucntly , this stage is acconipam«l bs 
a temporary remission of symptoms due to 
the rehef of tension witbm the bone It 
IS however, only temporary, os the •‘Ub 
periosteal area m turn becomes npitlly 
hlled With pus 

If the resistance of the clnld is poor uid 
the infection virulent, the stage of tcni 
porary improvement soon passes into wluit 
may be termed the hnal phase,m which the 
local symptoms are entirely overshadowed 
by the geoen 1 coiidi tioii There is dchnuni, 
coma, and fayperpy-rcxia, and the cluld cv in 
tually succumbs If, however, the vmi 
lence of the organism is not marked and 
the resistance of the child is gooil, then 
there may be a further remission of s\ mp 
toms when the periosteum is perfor itcil and 
the soft tissue* infiltrated with pus The 
pus thou infil trates the fascial planes 
resistance, until evtatuallj it reaches the 


surface 


ClIMCU, FtAlURts 

111 the o. the fluid haaall the appearinccs of a stv ltl gciaral 

illness He is flyshed and r estles s and complains of h uidao he Tlit 
tQngno- is^iiiy-and f urred an d \o niihng mav occur The pu Ne-ratc is 
lug^it may be as much as 120 or 140, there is marke<l pvrexia ami 
a leiiCQsalosis which may reach as high as 25 000 

The child is a pprehensiv e m cose the hmb -iliould be in iii) " iv 
interfered with and usually screams vv hen it is being exposeil lit. ni ij 
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ul^jfct cun to (lie b«(i cl'j/Iics iKiiy (ouchul, uul M>mc(inK:> t\tn to 
Ins room beiiij' entered With the dc\elopincnt of the to xA-ini i how- 
iVLf his ipp itluiision ihmnnshts . he lN.ii)nics ‘»d hnilh 

conntost 

When the “inectcd hmb w ius]>ecUd it will be found to held m 
tlie position that e\e^ the minimum of pressure on the nifl mud bone 
1 lie iici-dil)ouriti.f toinfs are flexed in order to relay the ove rlv m ^ ft ^ 


evident when a suh [unostcal tJTu'KHi his o«.urre<l l tf«l bYtm^ ttf 
the shinTT^a htc sun, and wlun present is lot ilited, like the swelhn^ 
to the affectctl metupliNsis Hmdhng the hmb ihcita extreme pain, 
the in i\immn jiomt of tendt nitsa btin^ Mtuate'd ov cr tiu onp.mjl focus. 

Kcntion has carcfuIK wnrkwinnt in thi ^ inoijs Ikiuci iIk-j {lOirits 
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of maxxmuin t^nJiiuLa »» «- irly cabes of osteomj elitiA ^\ lieu for 
matauce, the trigone of the feuiur is affected it is lu the jiophteal spate 
lu the case of the head of the tibia it is usually on the antero medial 
aspect ^\ heu an abscess has formed under the periosteum it may 
be possible to detect ductuation If the neighbourmg joint can be 
moved without mcreasmg the pain arthritis can be excluded 

Diagnosis 

The early diagnosis of acute osteomyehtis is of great importance and 
should be possible from the signs an<l symptoms present S ea ere mm 
lU the neighbourhood of a jomt mth a pomt of extreme te nderness o\ er 
a hone end is extremelj significant in a grov\mg child If accompamed 
by high-fnier ra m I milse and a hi gh leucocyte cou nt the diagnosis is 
moderately certain Occasionally however the general syniiptoms are 
so acute from the start that the local signs are obscured In deeply 
seated areas such as the upper and lower ends of the femur s welling. 
re dness and other local signs are very late m appearing and camiot 
therefore be used to assist the diagnosis N ra) s also are of no assist- 
ance m the early stages Sabcylatcs should not be administered in 
the hope of eliminating acute rheumatism as valuable time may 
thereby be lost 
Differential Diagnosis 

There are certain conditions which are liable to be confused vvith 
acut^osteomy ell tis 

'■<1 Acute Rheumatism In acute rheumatism as m osteomy clitis 
there ate both pain aud s welling and also sharply lo ealtrod points of 
t enderness but the onset is more gradual, the pain less acute and 
more definitely articular and the swelling confined more defi^cly to 
the joint Further acute theiiin<ati 3ni a ffects usually morcWnin on e 
i fimt at tbe ggitip time Difficulty in discrumnatmg between llio two~ 
conditions is experienced in tlie mam only with the milder types of 
Osteomyelitis in which the onset is less dramatic and the progress rola 
tnel> slow but even in these milder cases the toxamua is nlwaysgreafer 
than m rheumatism and tbe leucocyte count higher 

^ E rysipelas. Oiteomyebtis may be mistaken for erysipelas 
because of tlie redness of the skin but lu tlie latter there is less pain 
and general toxaima In erysipelas the definitely raiaeil marf,m of 
the red area is significant 

Cellulitis Cellulitis m tlie region of the metaphysis should 
always suggest osteomyelitis but m pure eelliilitis tl ere is no iiittnsg 
pain and tbe { enenl malatsf» la Tecs Both conditions require ojieratioii 
In cellulitis the pus is found m the cellular tissues and the periosteum 
IS not elevated by effusion as it is m osteomyelitis 

Acute Pyogenic Arthritis Vn acute arthritis sometimes leads 
to confu^lon but the manifestations m the joint are usually suilicitnt 
to differentiate tbe two conditions In acute arthritis spasm of tbe 


effusion into thu lomt suite o 
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OaUomjditis IS i din^eroui tliscist, lud litforc tlio intrcHludioii 
of modern chemotheripeutic dru^s the [itOpUiosis W'ls ^n\e Kenny 
reported i niortalit> of 2J jier cent m 1 >17 cises Witii the tbs 
to\ery of the sulpbommults the niurtalitv fell to iboiit 10 per cent 
Jtot\ tint jienicillin la i\iiildbk the outlook is entirely altered and the 
litest reports mdicitt, i mortaht> of i }»er tent nul jImj ^'rcitly 
Itssened mortalitv anbsccpicnt to the iiifcctiuii Vlttineitr ind ilelins 
wortJi describe i sen&s of dl uises treatet! with peninHjii and Mt Vd iin 
one of 40 cases and in t ich there w is only one dt ith intl no anijinf i 
tions Deaths nowa<h}a sliouW onl) occur m late ne^jlcctcd t iscs or 
where the stiphlucoccus is jienicilhii resist tnt The npiditj with 
which pcmcilim can lirmg an iciite infection under tontrol makes 
assessment of the results in acute ostcomjehtia all the more didicult 
Operation is frequentl) acoidctl and there may then be no proof thit 
thecondition wasactuall) a boncmfcction and not simplj an ONCrljm^; 
soft tissue mflamnution Neverthelcxs the remark ible alteration m 


the prognosis of acute ha.nnto 
genous ostcoim elitis makes it 
pistifivble to regard jicmciUm as 
the greitest advance that ha3>ct 
been introduced in tlic treatment 
of tins disca.se 

Certain factors hiv o a decidwl 
influence on the prognosis 

The Organism Infection 

lij iiMijua !<, (he 

most sonoiis tvpo„ 

The Bone IvfccUd The 
n earer to the trunk tiie affertcil 
bone the more ‘•eru"’- — the 

Tic Ige if th Balunt 
The y ounger the chd 1. tlu ^ravi r 
IS the outlook 


Th^ ostoomjchtis tan be 
rapidly pro„re''''iv e ml ijuickh 
fatal ill 1 that its pronijit and 
efftetne treitment is of the u! 
mo^t inijiortancc is made lUir 
b) tlie stitisUca ij^uoted above. 
Lntil motkrii cheinothcrapv ptr 


/n !/• 


n§ 



li b(» — O u-omjibus of lit TjI a 
tub-|itt I'trkl tt^K«llbn <.r ItiO Ic>tir 

la ««rlr I ft a ti •( [•ttej-ttr KToatft Aa<i l«vo I I t 
frita «lth llte &l/uU itt'A r r i.a]ljr o U |«o> 
aocUvaert terrr* adJthti n d fi«in ty niMfiol- 
TlMMiiklttloB VMlnatrd I) oitrotutura 4 U4<^ 
enfUet. 
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luitted a different approach to treatment most expeneuced clinician* 
ad\nsed i mmediate and thorough drainage ^vlth uide onening o f 
the cortex as soon as the diagnosis was made, borne surg^ns 
tYiou^ht it better to \\alt for from one to four dajs This inmontj 
belioed that the openmg up of both the soft tissues and the bone — 
but e*i)ecidllj the bone — m the \iculent stage of the infection fi\our }5 
i wider spread of the infecti\e procei>s with i corresponding]} greiter 
loc il destruction ind with more danger to life that the bone intlaiimia 
tiou IS only an incident in a general infection and that the shock and 
injury of imtimely surgical interaentiun it the time when the patient 
is trjing to elaborate his own immunity to the invadmg micro-orgamsni 
may be definitely deletenous it lays stress also on the importance of 
inaiiitaming and conseramig both the general resistance of the patient 
as V whole and the local resistance of the tissues and the absolute 
necessity of avoidmg any procedure tint may damage either the out, 
or the other it adopts the guidmg principle of bcal treatment as 
earned out by the majority namely the estabhshment of early and 
effective drainage but insists that t^ must be secured without infect 
mg healthy tissue and without further deaasculanzmg bone that is 
already infected 

This behef that the osteomyelitis is only part of a general infection 
18 now more generally lield and as regards operative mteriention the 
modern view is that it should be conservative and delayed for with 
prompt exhibition of pemciUin to an early case no abscess may develop 
and consequently there may be no need for drain age In a hte case 
It may be necessary to mcise the subcutaneous or sub periosteal ibsccss 
Thus treatment of the local condition now becomes secondary to full 
treatment of the general condition 
Treatment of the General Condition, 

As soon as the patient who is probably m a septicaimic state is 
got to bed full supportive measures must be instituted but nothing 
should take precedence over the promjit beginning of pepmlhrrfWapy 
The drug will take 24-36 hour* before beginning to show clinical signs 
of Its effect during which time the patient may show no improve 
ment or may even detenorate But after 24 hours the chances arc 
that a sudden and quite stnkmg improvement m his general condi 
tiou wall occur It is therefore most important to begin penicillin 
at the earlieot possible moment and to support the patients general 
health until the drug and the bodys resistance can master the 
infection ^ 

The obj^t of pe^ucdlui therapy always is to dehver a ba ctemuhil 
or bactenSftatic amount of the drug to the infected area In some 
suigical conditions this is best achieved by local therapy, but as a rule 
svstemic therapy is the method of choice In acute osteomyelitis the 
problem of getting the ilrug to the part is met by systemic therapy 
for lu the acutelv mflatueil bone there is a good blood supplr that will 
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carry the drug to all mterjtjces of the bojje Ijj adthtjou, ao} con 
countaut buptica-iiiia will he quickly coiitroHciI 

There is as jet no final agreement as to the correct doaage m acute 
osteoinjelitis, nor of the bes.t method of administration Most authon- 
ties -nhise a <lose of 1 JO, 000 JOO.OOO units in tlie ‘Jt hours, going on 
for a immimim of It days The former is probihly adequate for a 
joung child, for a child o\cr 10 jears aiul for adults 200,000 units 
a day is ad%usable Such dosage can be giten either by d hourly intra- 
muscular injections, each of 15,000 or 25,000 units flissolved m 1-2 c c 
of normal salme or distilled water , or by a continuous intramuscular 
dnp infusion, dissolving the 2t hours’ supply ui 100 cc fluid There 
IS little to choose between these two methods of adinmistration, either 
as reganls eflic.acy or comfort to the jiatient Continuous intravenous 
infusion 13 also effective, but usually has to be aliandoned because of 
venous thrombosis at the site of injection The commonest mctlio<l 
13 still 3 hourl) lutramusciilir injections The metliod of dehjing 
ibsorption h) dissolving the {icnicilhn m a mixture of i per cent 
bee»\\a\ m peanut oil has not )ct had extensive trial but it is ])o>sible 
that by such a method in future an 8 liourlj injection inav suUicc 

How long to continue pcmtilbn thcrap) is delntoble, but cerl.imlj 
it should bo continued untd the temperiture has been normal for .it 
least 48 hours Me Adam suggests that 14 dajs is the mmimuiu on 
the evidence that m his cases the time of clearance of organisms 
from the bone marrow as determined by marrow puncture was 14 
d ijs 

With penicillin therapy under waj the pitient's gonoral condition 
should improve after 24 hours, but it iiuj lie neceas,irj to treat aiiicuua 
by repeated small blood transfu-^ions, jireferably fresh and not stored 
blood In the ordinarj' w.aj it is not necessary to give sulplionaniidcs 
in atldition to penicillin, but if jicnicillin is not availibic or if the 
organism proves to be resistant, then a course of 3(1 gm sulpiuitimzolc 
should be started with 2 giu and continued with I gm 1 hourly. In 
such cases fluid should be adinmistereil bj all routes inrluclmg intra- 
venous infusion of 0 per cent glucose in nurmd &ihne Inimuim- 
transfijsions will 6e found hettiGctdl in some ca»>cs /^viafigcnnitfon 
replacement, suggested by Holicrteon of Toronto, m which a con-jider- 
ablc quantity of toxic blood is withdrawn before blowl Iransficsion 
may be tne<l 

Jlorcurochrome ailtuimsfereil iiitravcjiou>Jy sonittimes prinluics 
striking results , 20 to 25 c c of a I j>er cimt solution nuy be given 
and re}>e,»ted 

A stock v.atcme muj be usihI until an autogenous one h rtady and 
IS often helpful An initial do>o of JOO iiiillionx given an<l this may 
be repeated on the (hint and fifth dijs. Iho vactme tan be given 
only wlien the tcmjKTature is numul, and its usifulness is limited. 
If septic^Linia is severe and the tcmjieratuio contmuously high, a Iwe- 
tenal bcrum may be uhsI. The usnd imtial da-^e is JO cc, but no 
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good effect is likely to aceroe m severe cisea unless much larger iloses 
are given — eg up to 50 cc repeated dail}. 

■Whatever the treatment earned oat for the bone other part-s of 
the limb should not be neglected and especially the joints above and 
below the affected area The result of infection on the soft tissues and 
hgaments and their effect on the neighliourmg joints must be con 
sidered Defonuity so easily occurs that it is not uncommon to find 
a patient recover from osteomyelitis with a good result as fir is the 
bone IS concerned but viith a flexed and subluxated knee i foot m 
eqmnus or an ami fixed m adduction In the early stages oeileraa 
etc may render adequate splintmg difiicult but as soon as possible 
and certamly before any contractures have occurred, the hmb should 
be placed in a position that renders such contractures impossible and 
such that if ankjlosis occurs the limb is m the best jwssible ])OMtion 
for function 

In the convalescent stage when there is often a toxic anLinii 
iron should be adraimstered orally in tlie form of the sacchanted 
carbonate or by intramuscular injections 

Treatment of the Local Condition 

(i) The Eaihj Piodtomal Stage The efficac) of modern chemo 
therapeutic drugs justifies conservative and expectant treatment of the 
local condition in the early stages. The hmb should be put at rest m 
a TJhomas splint or a plaster bivalvcd so as to permit penodic in&pec 
tion If this treatment is begun within three ila^s of commencement 
of the illness it is almost certain that operative intervention will not 
1)6 necessary and mdeel the results are viorse when the Imfe is not 
withheld m such cases If pemcillm treatment is begun between the 
third and seventh day of the illness there is still a good chance tli it th( 
process can be aborted After the seventh day it is likel) that operation 
will be necessary 

Prior to the dajs of chemotherapj and in some cases even now 
the aim of treatment at this 3ta^,e was as Starr showed, to relieve 
tension beneath the penosteuni and m the cancellous area of the 
infected bone 

In this operation an incision is made over tlie point of maximum 
tenderness avoiding the epiphj&is The penosteum is then mciscti 
and a senes of holes tlriJled through the metaphysis passing obliquely 
towards the ei)iph)si3 Starr believes that it is unwise to open the 
medullarj cavity bj chisel or dnlls m the earlj stage as sucli a pro 
ceeding mi> serve to introduce infection into a shift wluch might 
otherwise escape If pus ts evacuated through the <ln)l holes it w 
sufiicient to introduce a dram whickis retained as long as necessarj 
If no pus 13 found the penosteum is stnpped off the bone for i short 
distance on either side of the mcisiou to make certain that the incision 
has not been made m the wrong place 

Starr states that b) these measures the symptoms ire relieved and 
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tint iic-crosis of an extent sxifhtacnt to produce jctual hcquestrum 
fonnation, is avoided 

This simple operation is sufficient for those few cases that come for 
treatment at an early stage of the disease In the majority however, 
the disease has usually advanced so far b> the time treatment is under 
taken that death of a portion of the bone is inevitable and that ifter 
the initial drainage further operations irc required for the removal of 
sequestra 

(2) Treatinent at the Later Stage With pcmcillm cover it is jiisti 
fiahie to wait imtil the pus has ruptured spontaneous!) tlirougli the 
periosteum and formed an abscess in the soft tissues This ab«ce-!,s 
can then be freely incised and drained and immobilization and penicillin 
therapy continued Possibly major sequestra ma) form and require 
removal later but it has been shown that minor serjuestra can be 
reabsorbed so that bony intervention at this stage is not indicated 
The imniobilizatton should not be m closed plaster becau'^e of flit 
clanger of re infection from the pus soaked plaster The discharge 
hliould be cleared away dad) md the old fear tliat frequent changes 
of dressings m themselves will cause re mfection with streptococci and 
stapli)lococci necil not be cnterl nnwl if strict asppsn m drD.«i.sjng tech 
niquo IS observed and local penitillin as a t ream or m •'oliitjon cinplo) td 
It 18 likely however tliat infection with jienicillm resistant „rim 
nepalive organisms will occur PyocydniM* proteus and B coli iro 
obstinate invaders but can be treated with phenox)iol or proflavine 

The radiological changes m the course of mil following jienicillm 
thcrap) are interesting Where treatment has lieen succcwful there 
IS extensive dccalcification winch is progressive for 70 to 140 da)S 
Sub periosteal bone formation is limited small sequestra cm be seen 
to become absorbed md finally rccnlcificition is complete 

In the absence of penicillin tlierap) the medullary cavat) should 
be more freel) drained in order to relieve the medullarv tension arrest 
infection reduce the risk of scptica.iuia and nminmzo sequestrum 
formation Tlie affected segment of Wne is exjJO'cd through an m 
tision passing down to, and through the penosteum m its whole leiij^th 
If pus is not found on first opening the penosteum the membrane is 
elevated on cither ^de of the incision until it is found and tlien it is 
evacuated The operation however docs not end with the drainage 
of the sub peno&teal ahscc^s the medulla is cvpoacd dso The cot 
tied bone overlying the affectctl mctaph)si3 is perforated with a burr 
or pOUge, and from the ojvcnmg a quantit) of infected fluid usuallv 
escajMis which may bo thin and water) looking with fat droplets or 
even frank pus Tlic burr opening should then be enlir„cd just mlU 
cienti) to allow adequate drama^® »“d m an) i uo; shout 1 not txunii 
into health) marrow since this would tui 1 to sprt id the suppuntion 
It should be made to uiie or other sale or to the front or the back 
of the Ixme for should a bone eavity result it will }«* more easil) 
obhteratenl jf it is not situated m the iintn. of the slnft The iindir 
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l>mg marrow bhould not be interfered with, lud leabt of ill curettul, 
since any interference mth it tends to disseminate infection anil lead 
to further necrosis 

There is a wde choice of pcocedui^ m the after treitment of this 
operation Drainage by long strips of dental rubber or bj rublier 
tubmg and packing with iodoform gauze have been adiocated , for 
all practical purposes however, the choice hes between the following 
two methods 

(а) The Carrell Dahin MethoJ Perforated capillary tubes are in 
serted into vanous parts of the gutter, connected with a Carrell Dakm 
tube and through them the wound is irrigated continuously The 
results of treatment by this method are good 

(б) The IVijine^ Orr Mdhod Orr beheves that poor results are due 
to failure to combine the well known principles of asepsis, draiiuge 
antisepsis and rest His suggestions cm be sumnunzed as follows 

(1) Adequate drainage, the wound being left wide open to the depth 
of the affected area 

(2) A pobt operative ilressuig that will protect the wound keep the 
part at rest and provide no opportunity for reinfection 

(3) Immobilization so that moTenient, pam and muscle spasm are 
entirely reheved and the parts retameil in correct position for tecovory 
with a mmimuni of deformity and instability 

A large incision is made over the infected area, and a gutter is 
chiselled out of the bone tong enough and deep enough to expose the 
marrow cavity No edges of bone should be left ov erlnnging the 
diseased area and every care used to avoid any unnecessary damage 
to the medullary cavity The vround is (hen dned, and irqjcd out, 
fiist with 10 per cent loflme and then with 95 ^itr cent alcohol , it 
IS then packed with gauze pads soaked m stenlc vaseline and hinlly 
coverevl witli a dry sterile pad and bandaged Ihe parts are nevt 
manipulated into a correct position — the arm is abducted , the foot 
is put up at a right angle, the Land is dorsiflexed, etc Thertsafter, 
a complete plaster case is appbed to the affected part and retained 
intbout being split and without windows until dressing becomes iieces 
sary This necessity is indicated by the odour of the hmli, and till 
then the ■wound is not diesssed wniess Ihote is a oontinwows of 
temperature or other sign of eaacerbition In the inajonty of Orr s 
cases dressings hive been required at mterv ils of from ten days to 
four weeks 

The author has used this method of treatment both in oattoinyelitis 
and m compound fractures, and lias been greatly mipresseil with liis 
results The chief objection to it is that the odour of the pus retained 
under the plaster eventually becomes so intolerable, not only to the 
patient but also to the nursmg staff, that segregation is necessary 

(c) The JIaffffot Treatment ^ Baer Baer, wliile working m France 
flunng the war m 1917, was struck by the fact already noted by 
PartinI557 th it though thewoundsofsoldiers who hadlunoutm No 
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man s. hud for long periods with ’severe compouu I fract urts u ere aliv c 
with maggots tliero was found no fever or ton'ititutioinl signs of iiifec 
tion and that when their wounds 


w cre cleaned there w as found healthy 
pink granulation tissue Some jtars 
later lie actually used those natural 
sca% engers m the treatnientof chronic 
ostcomjclitis with \ery satisfactorj 
results Vt first however the 
maggots were frequently found to be 
contaminated with such organisms 
as tetanus or g is gangrene but later 
this difficulty was overcome and 
13 acr succeeded m breeding sterile 
maggots 

Method The wound is first 
washed with water and then opened 
up lu such a way as to expose the 
deepest parts of it and any gross 
sequestra arc removed If much 
liffimocrhago occurs the wound is 
packed with sterilegauze for twenty 
four hours after which the whole 
wouni 18 filled up witli the livm^ 
maggots The edges of the wound 
arc protected by aUicaivc plaster 
winch prevents auv tickling by the 
maggots and the wouud is then 
covered b^ a fine mcihed wire net 
cage The wound covered by the 
cage IS expo cd to the sunlight and 
the air as tins Ins the cffict of 
making the m ig„ots burv them 
selves lu the depths of the wound 
Vt the end of five da^s the co^e ih 
removed andthenn^ots ire» ishcl 
out and the woim 1 will be fomi 1 to 
be clean odourless and of m irkeillv 
alkaline reaction I resh bitchts of 



maggots arc inserted every five dav 8 si — o t i s riboTii i 

and m about -ix to seven weeks m s, im-n ex^ii ^iteumnuirur 
.11 .1 It < 11.1 el « tu « he* i>K UTjfil iiut ft M I j.( ifrft 

children the wound has lulled the t <in u s 

process t ikmg rather longer m adults 

It IS h mll> hkelv tli it this method will ever be uswl m this covmtr> 
because its dwadv intakes are nunv anl obvious anl its advanta^jis 
ver^ problematical Bier believes th it the nn^.gots bj their sc ivcngcr 
action clcir awav the fragments of boue and tissue sb igl s t msttl bj 
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operative txaiuua, and that the wounds become alhalme and in this 
way dimmish the growth of pyogemc organisms He tbmba that there 
13 less absorption and less toxic reaction, and that the wounds heal 
quickly 

Sub-penostcal Resection. 

This operation may be performed at a late stage of osteomj ehtis It 
consists of total excision of the affected diaphysis, the plastic periosteum 
and the epiphyseal ends being carefully preserved It may be earned 
out when the entire periosteum has been elevated from the underlpng 
shaft, when the whole shaft from epiphysis to epiphjsis is necrosed and 
forms a sequestrum, or when, as m the neglected case, the w hole shaft is 
riddled with infection There is no justification for adopting this method 
m the earher stages of acute ostoom) ehtis before the behaviour of the 
penosteum can be gauged The operator should have some guarantee 
that new bone is beginning to form under the periosteum, otherw ise there 
maj be complete or partial failure of regeneration of the shaft A 
practical method of cstuuatmg this regenerative function is to pass a 
needle through the penosteum to the underlymg new bone and so gauge 
its strength and its resistance If the needle cannot be passed through 
the new bone, sub periosteal resection is contra mdicat^, as the bone 
would not collapse to fiU the cavity Diaphysectomy is usually reserved 
for one of the bones below the knee or elbow, where the other preserves 
the configuration and length of the limb duxmg heahng Provided that 
the X ray film shows an mvolucnim I mch thick, regenention of the 
shaft usually occurs m patients under 17 

-ifrer resectioD it is laiportaot to preveat di>tortjofl of the hiabs 
In the case of a smgle boue such as the humerus, careful spimtmg and 
extension are required 

The Operattou A long mcision is used, exposing the whole 
diaphysis The penosteum is spht and raided from the diaphjsis nglit 
up to the epiphyseal disc by means of a curved penosteum elevator. 
The shaft of the bone is now divided about its middle by means of a 
Gigh saw, and the two halves of the diaphysis are wrenched away, the 
separation takmg place at the epiphyseal disc The penosteal envelope 
which IS left behind is emptied of pus, and the cavaty drained by dental 
rubber The subsequent treatment is similar to that desenbed for an 
early acute stage A new shaft is rapidly formed, and since the 
epiphyseal cartilages have been left intact, any great degree of 
shortenmg is avoided Where the necrosis is limited to one end 
of the bone a hemidiaphysectomy may bo performed , m this case the 
bone 13 divided at its middle, but only the affected lialf is wTeuchetl 
out 

Treatment of the Chrome Stage 

The chronic stage is marked by the persistence of sinuses and by the 
repeated breakmg down of wounds apparently healed 
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Iwo factors are responsible for these 

1 The presence of mnibsorficd md ntimtHl s(.<i«(.stri 

2 The presence of unoWittrated ca\l(lc^ 

Tlie trcatuient of the chronic bta^c is directcil to the cndicatnm of 
both these conditions fhc operations adopted it this stage of the 
disease unlike those appropriate to the early acute stages are not 
emergency measures dosignwl to sa\e life They are methodical and 
sometimes tedious under 
takings winch if incom 
plete or lacking in 
thoroughness will have to 
be repeated at a later 
date 

Remoaal of Seques- 
tra It 13 essential that 
all necrotic cortical bone 
be removed otherwise a 
jiermaueut sequestrum 
enclosed bj an mvolucrum 
will result It usuallv 
takes from two to three 
nioiitha before tho scqucs 
truin is isolated and sepa 
rated from its bed and at 
tbu stage it can easily be 
rccognucd m a radiogram 
since it IS more dense than 
the ncighboiiriDg boiio and 
lies free in the cant} 

The limb is rendered 
bloodless b} elevation and 
the application of a tour 
mquet This facilit itcs 
operation and byprcM-iit- 
mg h'cmorrliage promotes 
con\ vle'«:cncc The area 
m which the sequestnim jia ».» — 0 »i«hui 1 n# f t)o lu ur \»iHi 
his IS then cxposial bj a to** Mi n < f n »c>inira 

suit ibk mcision The m 

volijcmm is idcutifiid and piiUd off the stqiustruui b^ a blunt djs 
jnctjon If tho sequestration has evttndwl bi>o«d the limits of the 
original gutter the mvolucrum should bt longitudmill) it cither 

end by a kiufe or oateotome, ind tlie ■>eq«eatrum gentlv e\tncte*l 
Granuhtious shouM not be curetted If it is still pliable enoUp.h the 
mvolucrum should be force*! to collipse, &o tint am i ivit) left mav 
bo made ns small as possible The cavilv is ihm after irn^iud 
through CarrellDikm tiibfV, or ^tnth iwekial with ^uue If the 
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sequcstrcetoiay lias beea too long de]‘i}ecl nnd tJic iu\oIucrum ins 
become bard and sclerosed it may |>e de‘»U'able to suppkmeut the 
evacuation of tbc sequestra h) an operation of tlie tjpe discussedin 
the succeeding section 

If the extent of the disease is great operation maj lea\ e an in\ olu 
crum so weak and fragile that it wiU be unable to support the hinb 
In this event the limb should be carefully supported after the operation 



by a plaster of Pans case or by some alternatno method of splinting, 
and this should be continued until the aci\ly formed bom. is suflicKiitl) 
strong to bearueight or natbstand muscular traction Rathograins 
by demonstrating the amount of new bone formation are tiie most 
efficient mdieators of this stage 

Treatment of Bone Cavities The historj of the case mth bone 
canties is depressing there is continuous or intermittent snppiiratjoji 
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and binua formation with acute exacerbations, followed by rc operation 
and further disappointment The patients relate, more m sorrow than 
m anger, how they have been operated on or scraped ten, twenty, or 
It may be thirty times, and they diustrate their story by pathetic little 
collections of fragments of necrosed bone which base been collected as 
melancholy souvenirs of this prolonged discomfort Those caiitzes 
are usually the result of tubular sequestration and of the failure 
of new periosteal bone formation , occasionally they follow the 
openition of sub periosteal resection The cavities often contain 
sequestra 

Before operation oii a bone cavity, a clear jneture of its louition 
sliould be obtained by stereoscopic radiograms, both antero posterior 
and lateral, after the injection of lipiodol 

The Operation of Planifaction. This operation is a Miulptural 
procedure, designed to ensure the complete rcmoiid of devitalized bone 
and so to alter the contour of the remaining bone that natural healing 
inaj tahe place The operation is carefully canitd out watli tlic aid 
of a tourniquet and a wide exposure planned to eiiMiro a good view 
of the bone The penoateum is reflected from the afleettd jiortioii of 
bone, but left undisturbed oxer the rcuiamdcr All sinusta arc excised, 
and the cavities are made shallow so that the soft parts can colUpse 
completely over the bone Great cart* must be taken to axoid the re- 
moval of too much bone, as otherwise a pathological fracture may result. 
This IS a %rious compbcatiou, since the iKuie in this ngion is uuhcalth) 
and non union is prone to occur At the completion of the oi>cration tJio 
wound IS packed loosely with dry gaure, and dressings applied 

Bonc-fllling Operation. Sometimes the uavjtics are too large to 
jK’rmit of theopcration of plamfaclion, and m such cases rcmnxaloftho 
bony wails of the cavity may Rave too little bone to support the weight 
of tlic body A filling operation is indicated under tlioso circunihUinces 

ThbOi'HUTIOv A tourniquet is applied to the limb, and tliecaxitj 
fully exposed All diseased bone is carefully ^craped out from the 
cavity, which is thereafter filled The fillmg material may consist of an 
antiseptic substance, such as ^lasctig-Moorhof's paste, or it may be a 
free graft of fat or even of bouc All of thc&c, however, are inferior, in 
the author s opinion, to a jiedicloil llap of muscle ainl fascia Tina 
pciliile-flap ojHration is Minple, but must Iws carntil out metliodically 
and carefully, preferably m two &tagci, to prexent the absorption of the 
(lap by scpsii. The fir&t stage cou.su>t« of .a partial plimfaction at one 
side, or jnrt of one side of the cavity, w» that, mate id of ,i “ well ” with 
complete walls of bone all round, we haxc a well with a gutter niimmg 
out of It at the sime level as the dccjKst pirt of the “ well ” l^xnc 
pieces of bone arc removed, as well as the fibrous walls of tlic well winrh 
are mfdtratcd with sepis The cavity' is then ckaiicsl out with strong 
foniiiilm Slid tnatcsl afterwanU by the C vrrcll-D ikm imgalion After 
an interval of thre*e or four weeks the wxoml pirt of the cijKnfwn w 
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performed, whch consists of the obliteration of the cavity b} a muscle 
graft A long mcision is made, curving towards the neighbouting 
muscles, e g in the case of the head of the tibia, towards the calf K 
large section of the gastrocnemius is freed at its lower, and left attached 
at its upper end This flap is now turned up and the free, end passed 
along the gutter mto the well, and fixed in place with stitches round the 
top of the well The skm is then sutured o\er it At this point there 
may be some difficulty, particularly if the skm, as so often happens, is 
much scarred There may even be too httle skm as a result of the 
ongmal mcision If the gap is not too great, a, separate rehef mcision 
can be made posteriorly over the calf muscles, to allow the skin edges to 
come together over the bone cavity The mcision will granulate much 
more easily ov er the muscles than o\ cr the bone If the gap is too big, 
it may be necessary to brmga tube graft of skin from the opposite lig, 
this should be anticipated and the skm graft made ready as a primorj 
step m the treatment 

In the chronic stage of osteomyelitis pemcjlliu his not proved so 
brilliantly successful as in the acute stage, mainly because of the ditfi 
culty of getting the drug to the part One of the mo&t important 
charactenstics of the lesion is its poor blood sujiply The sequestra 
and much of the scar tissue are avascular and therefore be>ond the 
reach of any chemotherapeutic agent earned m the blood stream , and 
accordingly it is little use to treat a case of chronic osteomyelitis with 
pcmciUm unless it is couibiued with a radical operative attack on the 
wound By such methods Buchman and Blair Imve reported good 
results m chrome osteomyelitis They advise a radical excision of nil 
devitalized soft tissue and bone saucenzation of the cavity, and then 
a pnmary suture of the wound in layers Systemic penicillin, 20,000 
umts3 hourly is begun before operation and confmuedforlltoiSdiys 
Other surgeons have reported similar results, and it seems that the best 
treatment for chrome osteomyelitis is to space the operation in the 
middle of a 28 day cour&e of penicillm so that the wound is saturateil 
with the drug and stenbzed so fir as possible beforehand, then a radical 
operation is earned out with pnmary closure if possible, followed by 
another 14 days of systemic peniciUiii 
Ampufa/i&N^ for Osteomyehhs 

Since osteomy ehtis affects the growing ends of long bones it is to 
be expected that there may be soma effect on growth. This has been 
investigated by Serghiig who examraed 241 cases of long bone infection 
and found 5 per cent showed overgrowth, 31 per cent growth arrest, 
and m 64 pet cent growth was undisturbed Seventy eight per tent, 
of the cases of shortening had their initial disease m the upper femoral 
epiphysis Infections m this region have the gravest significance, 
therefore, not only m respect of the iraniwliate mortality but also m 
the ultimate prognoMs 

Osteomvebtis e&]>eciiUy when affecting the tngoue of the femur, nuiy 
lead to sinuses that are uncuteil, and, indeed, incurable The only 
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ndicil cure for such cr&cs tin. mthor bch \C8 is 'iinpul ition Tiie 
loss of the lunb is 'impt) compeusated for bj the reumkable nnpro\e 
inent m gener'il health Vn imton ini dcvelopineiit in \ trj chrome c ises 
tint 13 not often thought of is the dt\clopment of malignant disease 
Beneilict recently collected twel\ c personal ol*ser\ itions of the formation 
of cancer in old cases of osteomyelitis Most of the cases liad had a 
discharging sums for thirty y ears The grow th is alw ay s an epithehorna 
and the prognosis iftcr aniputition h said to be ^ood 


PIinUIl\ lUMOURS 01 BONb 

The pnimry tumours of bone belong to the connective tls^Ul. group 
since they arise eitlier from the penosteuiu tlie bone marrow or the 
cartilage While they may ongiiiate cither in the periosteum the com 
pact bone or in the medidlary cavity usually two or more of these 
structures are involved Hone tumours are usually accompanied by 
secondary and sometimes marked alterations in tlit vdjacent bom. 
tissue Thus ostcoporoois and osteosclerosis are common while tin ntw 
pfowths are apt to undergo calciBcation and ossification 

Classiflcation of Bone Tumours The problem of tiie cbikiiica 
tion of bone tumours has been greatly siwphfitd by the elforts of what 
has come to be known as the Amcncan Registry of Bone Sarcoma 
inaugurated by Codman Their classification liowcvcr docs not 
include all bone tumours and moreover includi.3 several conditions 
which should not be considered m this category In the following 
classification the common non malignant tumours of bum liav u been 
added, but the metastatic tumours and the mfiammitorv Londitiuus 
mlopted b\ the Bone Begistrv have been omittul 

Simple 

Vnsing from osteoblasts O&teomaU 
, cartilage celts Ctioiidrom it i 

„ , osteoclasts Giant Cell Tumours 

Vah^mM Tvmourg 

\nsmg from fibrous tissue tibro sarcomata 

osteobi ists Oatcogenic sarcom it i 
blooil Vessels Vngio-cndothehoma 

Kwuigs sarcoma (tmlothcliil m\» 
luma) 

» » mirro w cells Mvolunata 

EnosIosJs, or Traumatic Osteoma Before proceivimg to a 
txm^ideration of mdin hi i! Win tuuioun ref»rc»cc must U made to tlie 
condition viriously known is ijoiiosttf ot trauwuUc tKltomi 

flu ongiiial teaching of Bland Sutton w is th it the term shouhl W 
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restricted to those liouy outgroutlis which resulted from irritation 
maamiiidtiou ortriuma m tendons at their attichmeiit to bom, Ihc 
traumatic exostosis was supposed to arise through sphttmg or 
of the periosteum with sul^quent hberatioa of osteobhsts into tlie 
o \ erlying tissues where they lead to a deposit of new bone The modern 
bone pathologist views them rather as an expression of h>peixcDuc 
^calcification It is supposed that somejnjurj leads to the fornutioiP 
^ a auh penosteal haemorrhage the penos teum being ^etacied by 
muscu lar traction If the penosteum remains intact the hamutoiiu 
may become absorbed but if the penosteal re apposition and fht, 
absorption of the blood clot are prevented ill advised movements 
or massage the clot becomes surrounded by pro l^erated fibrob lasts 
which are later converted mto scar tissue In this scar tissue relatively 
avascular and functionless calcium crystals are laTd. down and, sc rvnuj 
as an irritant they act by revascuJanziog the area This hyperajuiii 
m turn produces a local excess of caleiunT^ntl the^brobhstic~tissuo 
rediffercntiates and acquires "bone forming characteristics 

The resulting exostosis m this case is smooth and firmly adherent to 
the bone 

If tlie periosteum ruptures the blood escapes mto and percolates 
along the fibrous tissue planes and septa and the subsequent deposit of 
new bone is therefore rough of irregular shape and elongated in the long 
ass of the muscle amongst whose fibres it is being deposited 

Occasionally a similar effect may follow tears of tendon and muscle 
fibres without actual damage to the periosteum In such cases the 
new bone laid down has apparently no continuity with the adjacent 
bone 

Tt awnatic most frequently observ ed in relation to tho 

femur beneath tte quadriceps or lu relation to the alcluctor mUpfiiH 
(the so called nder s bone) Tlie condition is also not infrequent at thi> 
elbow the exostosis forming m the intcnnuscular planes of the brachiafw 
anticus following dislocation 

Tie tnfiammalorj and trnlatiic tjpes are perhaps most commonly 
observ ed on the plantar aspect of the os calms following plantar f iscntis 
In this case the periosteum is raised not by a liacmntoma but by a 
mildly virulent inflammatory effusion but the subsequent stages m the 
development of the calcanean osteoma or spur art similar to tlic trau 
matic ty'pe desenbed above 


THE SIMPLE TUMOuns 
1 Osteoma (Biotrophic Osteoma) 

The biotrophic osteoma is the commouest of the true smiplc tumours 
of bone It may be composed of compact tissue — a compact osteoma — 
or of a mixture of cancellous and compact t^sue — the so called caucellous 
osteoma 




ns i res ult of some olscuro iriitntion It w u inl|\ uul pfows 

itssurficeiSHiiiooth butnm Iks slightly mwhihr Vs Jt {.rows 
it tends to ItcoiniTTnorL conjcaj Whtn tiicx- tumours fto'Ji tht 
inner table of the cramnl bone^ tlit\ mnn camw prussiirc on the bnm 
Ihtv are nlsofoimliiLtlie frontal smus mtlie roof ofthc orbit dnlinthc 
walls of tiio tvterin! auditor) tiu itus Iho) artofhttlt mtonst to the 
ortlu juxlic surgeon 

(b) Cancellous Osteoma Tbw tumour, il-o cnllol a 
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exostosis, or an ossifying chondroma, arises from the epiphyseal 
cartilage tVTien fully formed, it consists of a 'aell"5f ranipact bone 
enclosing cancellous tiaatte, nith a cap or tip of cartilage It is usually 
pedun culated, with a hulbon s extr emity It occurs during adolescence 
ne ver aft er the epiphysis has nmfed, and boys are more frSJucnlly 
affected than girls The coodition may be familial 

In structure the tumours bear a close resemblance to those occumu^ 
lu metaphysial aclasis, already described. Th e epiphyseal c artilage may 
grow_b e> oiid its Dormal limits at one point and thejpxtGnsim becoints 
jegreg-iteil to form the tumour The shaft of the bone grows more 
rapidly than the osteoma so that the louj axis of the tumour assumes 
more of an acute angle with the shaft of the bone hen th e ep^liyais 
becomes united, the cartilage over_thc tip of th^ osteoma dis ippears, 
although for some time hj aline cartilage may co\ er over its bulbous tip 
T he pedi cle of the osteoma grows as long as the shaft of the bone grows, 
ceases when the grmvtb of the shaft stops UTien fuhy_dgieloiied. 
t he marrow of the slnft i3j;oDtuiuou3 with that of the cancellous tissue of 
the_ osteoma 

These tumours are commoneat at the extremit ws of^e bones especi 
oily at the ends where the epiphyses are the last to join the shaft The 
low er end of the femur the upper end of the tibia and the upper end of 
the humerus are consequently the coumioucst sites 

The sumimt of these growths is often covered by an adventitious 
bursa, and not imcommonSy they interfere witli the free action of muscles 
or tendons or with the movement of joints Osteomata are frequently 
found growing from the epiphyses of flat bones such as the scapula and 
the innominate 


2 Chondroraata 

A chondroma is a benign tumour a risin g the cartilaginous 

elenients of the developing bone It grows slowly, and is generally 
lobulated and encapsulated by fibrous tissue Calc ification f requently 
occurs^ the fibrous septa dividin^thc lobules, w lule the inftrcclliilur 
matrix may undergcTmucoid degeiiejaUou, particuhrly m the large 
choudromata which grow from the maommato hone Qsaifi £ation. 
however, is uncommon 

Microscopically there is a hyalm matnx containing cartilage cells, 
encapsulation and lobulation arejpresent and calcification and mucoid 
degeneration are common 

T he cap sule is formed by vascular connectiv e tissue w Inch sends sepfii 
mto the tumour substance^ thus dividmg it into lobules^ Chondromata 
may be multiple jiarticularly m the short long bones of the hand anr! 
foot , or single, usually affecting the long bones Further, they may 
occur mamly v^hm _^e confines of the bone — “enclioiidroma ” — or 
without the bone — exchondroma’ 

{a) Multiple Enchondromata Multiple cnchondromata occur 
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u\ childhood and iflcct the short long bones of the hnul_md foot 
so that the part ina> be distorted, and appear to be of excessive size 
fhe^ arise in the centre of the shaft as v collection of cutjhge cells 
which m process of growth gradiully expand tiic surrounding cortex 
It has been suggested that these tunjonrs inst is i result of dc 
ficiency m the nutrient vessel mil it wiems reisonilile to believe tint 


an imperfection m the carlv 
vascularization of the carti 
Iigmous framework Ins loft 
wU^ih the centre of the 
shaft isolated is! inds of car 
tilagc winch have later 
issunietl prohftrativc acti 
vity 

It is usinllv thought 
that mu l tipl e enchondro 
mala atejiol Irvic tumours 
though indistinguishable 
from solitary choudronnta 
occurring m adults with 
neoplastic chinctcrs llie 
vltcrmtivc view tint tiny 
ire the expression of v 
growth disturliancc - is 
supported by their frcuucnt 
occurrence in association 
with nictaph^snl aclasis 
(‘ 1 ' ) 

The tumours are simple 
thej are deforruing and 
ugly but otherwise harm 
le%3 if left alone they may 
disappear when growth in 
length ceases 
TRFATlILXr 

Vhtt believes tlntoper 
ativc treatment is indie iteil 
when the tumours ire 
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rapidly growing and hive 

become unsightly or a sourec of inconveuKiie* CompUto t xcision 
with curettage and caufcnzation of the timiour”TKr«} l^ iwntul 
Sliould tins proceilure le id to the eoll Utae of the fr i^ile lM)n\ shell of 
tlie aiTccted bone he rccomimiids that the shUl be |‘a^ki“d with auto 
„enous bone chips and the pirt cartTulh ‘•phntid flit tumours 
alioulil bo dealt with at succissivc opinittons. 


(b) The Solitary Cystic Enchondroma In the^iort lung bont*? 
oftlu iimd and fiK>t (here isoccu-ionallv fouml vwilit irv t ni hon Iroiui 
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TUey u suall> occur m the metap li>s uil o f a prosuinl plialuix or 

uietaca^J uid seem to be especSHy common m the little finger ILc 

tumouransesmsidiously, and r emains symptomles&forlong andattention 

IS often directed to it through trauma, or t^occurreiice of a pathological 
fracture ® 

The tumour is at first com BOaed of cartilage cells, but h as i deride.? 
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teiulciicy to und ergo »n xoniatous tlegen cntion In the prorivi of 
growth it iiia> greatly e^in3 tlie cortev of tlie alfectcd hone Usu illy 
hem^n iniliginnt climge h»s siipervencil on ininiLrwH otcJSJui)'% 

TKEATJIE^T 

Platt points out that during the stage of active cortical evpansiou, 
or after the occurrence of pathological fracture the c}st should be 
curette djind its cavnty cauterized, bone grafts b eing inserted where the 
mtegnt) of the parent boM has been threatened In this wa^ rapid and 
permanent healing results ^\ hen the cyst w all is thick, and is not giv ing 
^^e to s} niptoms it sliould he left alone 
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Other Cysts of the Short Bones of the Hands and Feet 

Reference niaj here he nnde to ejsts of the Iniid and foot of otiicr 
thaix chondroniatous origin 

ThescaUo irt>e insuhoii^lx iml nny be present for lon^ Ixfort itUn 
tion Ls focussed on them through the comphcitiou of i pitholop.Kal 
fr icturc 

Platt 111 1 valuiblo pajier tiiilyses the p itliolo^icnl uid clinit,il 
aspects of this important condition In cert un of his cases the appear 
ance of the c>st it ojicration bore i close resemblance to the morbid 



appcirance m osteiti s fil rosa cistica — th cj-'t s\ is inii>crhctly fill I 
iiul soimtimcsc\enem’pt\~an<Tthc limiig was composed of thick til rous 
tissue ivhith jxeletl off t »sjl\ Thi i iharicltristics sine it optritioji 
to distinguish botuccfi this \ iriet} of bone c^st ami the eistie cHthon 
droma 

The liistolo>,ical ipiKarinces are tho c of atcitis filrosa with 
at sorption of the trabecule of the iflTetted Wne ml fibrous tissue 
n placement Gnnt ttlJs nn\ or inai not he proent VcconliUj, to 
Bloodgoml (it eluehtcr uul Copland tht>»- c) ts should be furthtr 
siilxbi idl'd into 
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(1) A group corresponding histologically to osteitis fibrosa * 

(2) A group m n luch amon^t the fibrous stroma of the tumour there 
are a few scattered giant cells smaller than those of the typical nant- 
celled tumour — the giant-cell vanant o f the boae^ cist 

(3) A group m which large mimliecs^f typical giant cells are scattered 
throughout the stroma of spindle celled connective tissue which however 
predominates. — the spindle celled variant of th e giant cell cyat 

In this way these observere seek to draw attention to thTfrequent 
relationship between osteitis fibrosa and giant-celled tumour though the 
latter m its classsical form is not found in the short bones of the hand 
and foot 

Clinical Features 

From the chmeal aspect s^nnptoms arise when trauma results in a 
fractu re or when the enlarging ejat produce s pam. aud this directs 
attention to i gradually i nctcasn ig swelling The liind is more often 
afTected than the foot 
>/ Kadiolooical Signs 

At first the ejst is located it the uictaphjsial area of the alTcctcd 
bone but gradually becomes displaced down the shaft as the bone grow s 
The cortex is usually expanded andthetrabeculiearelargel^ destroyed 
though traces of them ma) be seen as fine streaks running through the 
otherwise structureless area There is no sub periosteal new bone 
reaction 

The radiological signs are Mmilar to those of the c)stio euchon 
droma and the two lesions cannot therefore be distinguished on \ nj 
examination butonl) at operation — the chondroma is filled with bluish 
white translucent matenal the cyst with crumbly brown tissue— and on 
histological examination 

TuEATilENr 

The treatment is suiular to that for cystic enchondroun 

(c) The Single Ecchoodroma This vanety of chondroma la 
distinguished by the fa^t that it projects from the surface of the afiecteil 
bone '’though it may also penetrate for some distance mto the 
interior 

The favounte sites are <1) the ends of the major loii^ bones— the 
femur tibia (especially m the region of the knee) and the humerus and 
(2) certain flat bones— the uinoimnate and the scapula 

It i» ffenerally supposed that the tumour arises from the epiphyseal 
cartilage” though \irchow has suggested that jb may arise through 
neoplastic prohferation in islands of unossified cartilage in the shaft of 
the bone These islands he attributes to rickets since they are 
mamly found m young rachitic adults 
Pathology 

The tumour possesses a well encapsulated lobulatcd mass ofscini 
translucent tissue in intimate association with the parent bone The 
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mam bulk of the tmnour is above the surface of the bone but frequently 
it has extended to the adjacent part of the metaph^sis 
The Histological \.ppeaba\ce» 

The bulk of the tumour is composed of cartilaj^e cells m varying 
degrees of perfection from the verj emhr^oiiic to relative)) nell formed 
adult cartilage Small areas of ossification are often present ami 
occasionally myxomatous or sarcomatous degeneration 

The tumour may attain a very large size and invade the adjacent 
bone and imdennme its structure without shonmg the liistological 
criteria of malignancy v ^ 

CuMCAi Features 

The tumour arises m adolescence but maj remain sm^ll and*un 
noticed for many years till it gives nse to mconvemcnce by ifcs^w or 
by its position causes pressure on nerves or interferes uith movement 
of the adjacent joint Occasionally i pathological fracture is the first 
evidence Malipiant transform itiou occurs is a rule after the ige of 
do and is heralded by a rapid increase in the size of the tumour and 
by the presence of pun 
lUuiOLOOrCAL SlONS 

The \ ra) picture is generally held to be ciiancteriafic— a dense 
shadow with a feathery outline compost 1 of calcified spicules or 
splastics (Platt) In the absence of calcifieii or ossified areas m the 
tumour the tumour is virtually invisible though it may be suspected 
from the gccatci density of the soft tiMues in relation to tlie bone 
Treatment 

The vv ell forme I fibrous c ipsiilc cuablcs the tumour m most lascs to 
be cleanly excised and even m the case of very largo tumours this may 
be accomplished with surprising case W heu sarcomatous change has 
supervened amputation shoul I be perfonned an i a course of deep \ ray 
therapy proviled 

3 Benign Giant celled Tumour of Bone 

Vlthough it IS now known that giant cclb arc a common histological 
feature of many of the morbid states of Ixme there is good reasonfor 
regarding the giant celled tumour as a distinct clmic.il entity with 
an equally definite mcthoil of treatment 

Ciuractcnsticallv the benign givnt-celled tumour is pointed out 
by Bloo Igootl an 1 his assoei ites and by Phtt us an tjuphyacaLbsion 
in contrast to the osteogenic s.arcoma which occurs m the meXaphy Ml* 
It brains in the cancellous tissue, an I lea Is to progressive destruction of 
the bone trabecule Such local destruction mav be umform or the 
tumour may grow eccentrically an I reach the surface of the bone on one 
or other aspect Vs it progrt-uCL the epiphyvi'il c-irtihgc may W 
dc troveti in I sometimes the tumiir miy iniutrite the irticular 
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cartilage and gam entrance to the related lomt, though this u ex 
ceptional 

Although locally destr uctive as regards the parent bone, the gmil 

celled tumour doeanotmEItratesavetoalimited extent and practically 

never gives nse to metastases The tumour is therefore regarded as 
bemgn and when local reconence follows operative intervention it la 
usually supposed that the tn^tment lias not been radical ■/ 
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Pathology 

The usual variety of giact-ccUcd tumour is co mpo^^ed of reddish 
brown soft tissue, resembhng vascular granulation tissue, anioilgst 
which there may be cystic are^ rcfract ile fatty are as. aiid^lionWcbns 
Situated pnmanlj in the medulla the tumourJeads to progrcsaTvc 
destructloiTonhe bone trabecuJas, anJgraduaJ atteiiuanon and eYpiii 
Sion of the cortex The intramedullary spreaU of the tumour is Uinited 
to the cancellous tissue at the bone end, and it dots not possess the 
same tendency as the osteogenic sarcoma to spread along the medulh 
New sub penosteal bone is ne ver found The expansion of the cortex 
to a mere film gTTes rise toTKe cli aractcnstic egg s hell crac Uing and the 
weakemng q^tjie bone may precipit ate a patliolo^wl fracture 
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IIl-^rOLOGY 

The lustolog) of till tumour js ob^^a[,tcn^>tJc Tlie )»aiii bulk 
of the tissue is composed of Rp»n>Hi> ft1iapAiL-fiK rn1itnstip._r.p ik amongst 
which there are scattered numbers of {:,tatit cellq. . These possess a 
homogeneous cytophsm and contain fn>m ten to thirty nuclei nhich are 
usually centrally dispo->(Hl Qcci*»i onat foini cell s containing lipoid 
material are found and the blood ate wed formed 

The Origin of the Bemgn Giant>cellecl Tumour The origin 
of the bemgn giant celled tumour is ont of the puzzles of bone pathology 
Strikuigly similar histological features ate found m the giant-cell coHec 
tioiia — so called oateoclastoiuala — of oateitis fibrosa cy stica and on 
this account man) including Geschicbter and Copeland do not regard 
this lesion as a bouQ tumour, but as a reaction of os&eous tissue to a 
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noxious stijjinlus the „iaijt et-Hs Inuigof the foreign bwly type and 
jmSuit for'3ilu„ocy tic puqHists 

Ihe iiKNkrii bthef is tint tlit h'Jion ih friiH nfoph'«tir and tliat tin 
glint cells arc dcnvid from tin 
CUMCVI I l \TUUfcS 

Ihc tumour usually alTccts jicnoiw lictnctii tin. 1^,11 of 20 and -JO 
Tile nnjonty occur in the lowir limb aiul csjKCuUy jii~^i.“Vlcmity 
of the knee, though any lung bone may lie affected anil octasiondlj 
tin jaw, the tlat Iwnts of the skull the patella >trUbre, and tirsus 

The first symptom h ^tntrall v pant, mil at tins time the afTictcd 
part of the bom is tnuKr fliw < irl^ appear nice of jum uul tciidtr 
m-'S is of great mijiortaiice and may suggest a iMjs.'iblu inflammatory 
process Th e pim ,,ridmll v mertasca m^cunty a nd ultimately a 
swiHuig a p[)c~t^ ThtsTiuy Iw asymnntncal wliin the tuuumr {.rows 
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LCCcitaallj nhoa the tumour is cciitnl the affected bone |irc=iiifs i 
bulbous shaped enlar5|;enient towards its extremity 

Occasioinlli, patholo^inl fractureisjlie_parliebt feature lud nrdv 
thejmiiouosjiot secrLtill it ha s lu filtratccl th e soft parts, the adneeut 
fuugated thro^h the skm 
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X ray Appearance Tlie radiological appearance of a giant celled 
tumour IS characteristic The end of the bone is enlarged and occupied 
b> a clear multi c> atic swelling O^s>eou> trabeculation ma} be seen at 
the penpherj orthe ejst the^o rtex i s tlun and shwplj Jimits the 
tumour from the surrounding soft tissue There is a $l.nrp_Ime of 
demarcation betw een the tumour and the unaffected shaft m contra 
distinction to the appearance of sarcomata and the bone cjsts lien 
the whole shell is destroyed, however it maj be difficult to differentiate 
it from an osteolytic osteogenic sarcoma The appearance of the 
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adjoiiuDj^ penosteum and cortex set\es to distiUj^msh it from oateogenic 
sarcoma , while in the latter some remnants of hone strueture niB 
usually be seen m the substance of the tumour, giant celled 

tumour the bmie structure is entirel y replaced The oatcogemc sarcoma, 
ui addition docs not reach the articular cartil igc , \\lK!rci'> the gunt 
celled tumour is m direct contact with it 



) lu >J —Bti >1(11 Oinnt iillwJ Tutnuur of tic Uaw of Uio ^cck of tl e tnuur 
Sole lii£ v.lut<uUr (laix' «tct cs(«n«fo( oftheUpp Utr Mihiullih Uitlr<nl*u<> i, nuj tl« 
K«)] of }« Iff 2 llx* o ftluHio »>»} 

White Mjeloma Occa^ioiuillj i rm t umour showing all the 
micrq^op!C.il appciranusjof agnnt ctlletl tumour, but white in colour, 
IS fouinl at the loiTcr ciid of th< rwliu** The tuinotir w a true benign 
„wnt tilled tumour, the ditTiixnri iiwolonr Iniiig dm, to tin ibscncc 
of \ iscul ir tji^iie 
Im mil- NT 

Uiiilo miiij of tlicM tumours can be dealt with sumssfiiUv hy 
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cure ttoge, tbs form of treatment is not without danger, as recurrcin'cs 
are frequentlj reported SuchrecorrencesmayexbbitMncreascdfwowth 
capacitj , and even become malignant Also, the large cant> left ruav 
fail to heal and a difficult surgical problem is then presented, which 
may be solved onl y by am putation Infection of the ca\lt^ inav also 
l>e a sequel 

l^ep X raj^ therapy appears to gi\e reasonable hope of permanent 
cure, although In tbee to four weeks after the treatment, the appearance 
IS that of a rapidly growing malignant tumour Tbs acute stage how 
ever, quickly subsides and a dense fibrosis mth rapid regression of the 
tumour results 


THE M4LIG\A\T TUMOURS OF BO\E 
1 Periosteal Fibro-Sarcoma 

Tbs tumour o ngma t es m tlm fibrous lay er of the p enosteimi. and 
13 therefore entirely extra -cortical , i t neither mvadea nor mfiltMtes 
the bo ne and smee specific bone forming tissue does norenter iiitolts" 
pnmaiy composition should not be regarded as a true bone tumour 
In structure it is similar to the fibro sarcoma which arises from fascia 
m other situations The tumour r emains encapsulated for a long tinie 
and as it grows it pushes aside the soft ti^ues, bur rarelnnfi ltntes 
them 

Sec ondar y changes eventually appear m the underl^’ing hone, hut 
they resultirora the pressure and the contact of the tumour Saucer 
shaped erosions may occur where the cortex is in contact w^th the 
tumour, and areas of new penosteal bone formation at the periphery 

Th e tumour is fi rm fib rous w bte a nd ghstcmng vnth ensil) dis 
tmguishable fascicuh Occasionally it^is cellular, soft and crumhl}, 
containing cysts The degree of \asculanty vanes with the celluJant) 
of the tumour The tumour may appear to be encapsulated, but the 
capsule merely consists of the condensed surrounding tissues It 
remains localized for a considerable time but ultimate^, is the viscu 
lanty and cellulanty increase^ it becomes more malignant Vt this 
stage secondary metastascs usualK occur m tjie lungs 

Histologically the tumour is a ^ro sarcoma of the spmdJt « II t\ pe, 
the cells resembling fusiform fibroblasts 

CuMCAL Course 

This type of tumour is rare and very few cases have been rcconksl 
Ivolodnj beheves that owmg to the difficult} m distinguishing it histo- 
lotfically from fascial sarcoma, and the fact that its relationship to the 
penosteum may remain unrecognized, it maj be coimnoner tiiun is 
usually thought The onset, course, and pIiysic aLfimlmgs are exacti) 
simdarjo those.of a fascial sarcoma The} have a boad attichincnt 
to the penosteum but m spite of tbs these tumours nn} appear fretl) 
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iHQV t blc over tilt »n<lc rl > There is ho {> irticiil ir uicidtiicc , 

one been obbccscd c\cn m i new l)orn diilil 

DlAONOSIb 

The X, raj film shows a faint ly outlined soft tiasue shadow the 
cortex opposite which often shows ■v shallow saucer siiapetl depression 
Bejond this bone changes are conspicuous bj their absence 
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thB 111 w tiT tlie (w « IrTBp ur 

TttbtTMhNr 

Itidical rciiioi d of the tumour ^the opent imi of ch oice Tlta 
pro^noais IS cspetwlK fiNourablo when the tumour w ciic ipsulatoil 
If tlio operation is incomplete it iiiaj be followtil bj local Tccumnc*} 
and general mttast is»ia Tht. ojicrutiun shoul I l>e BUpplcnicntcil Ii\ a 
prolongetl co ui>e o f deep X my tlierj|^ ^ ~ 
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2 Osteogenic Sarcoma 

Osteogemc sarcoma is the tcnii employed to describe the commonest 
tmaourof.bQae anditmcludes i imtuher of tumours formerI> regarded 
as distinct entities The term is in some wa>s had for it is often taheii 
to mean that the tumour forms bone whereas it Mas intended to indicate 
a t umour growing from the cells which form bone (ogtegldasts) or their 
imznidiate ancestor 

The osteogemc sarcoma la relatively me the incidence m Great 
Britain being 1 per 75 000 of the population It ma> occur at any 
age perio d but has a decided predilection for the second decade In 
older individuals it is an occasio nal sequel to Paget s disease, and rareJ> 
to a neglected giant-celled tumour 

The timiour ames m the iiie^physia wher e norm illy the growth is 
more activ e The large majority are found in the lower hmB~especfalIy 
The loner inetaphjsis of the feimir and the tipper end of the fihn 
Less usual sites ate the upper end of the humerus the radius ulna 
ibuni and tlie scapula For some reason the short long bones appear 
to be immune 


Pathology 

Bone sarcoma is occasiouallj classified into se\ cri} groups^ Thus 
when It commences beneath the periosteum it has been called — badly 
— t he penosteal ti oe and when commencing deep to the cortcY it has 
been called central s<arcoma There is nothing to be gamed by this 
artificial distinction In tin, first place the so-called central tumour 
IS so rare that if a tumour is found m this situation eApandmg the 
bone equally on ah aspects it is presumptiv e evidence against a diagnosis 
of sarcoma Further it is impossible by the tmie the tumour gives 
rise to chmeal evidence to assign its ongin to anv particular location 
in the bone 

From its imtial situation the tumour extends m two directions — 

tow Mds the medulla and so up the shaft and (a) to thesub perutettai 
area In the medulla the bone trabeculae are decalcified and destroy c<l 
and the tumour appears as au irregular mass permeating the medullary 
cuaTty M ferA Vr* ao. wa^ofilcahla hamec ami u 

only raised off the bone Beneath the membrane the tumour may 
extend \ndely eusheathmg the bone and prcKluciUp, a fu&iforiu swelling 
The jienosteal separation stops short at the attachment of the penos 
team to the epiphyseal cartilage Sitoilarly the intramedullary part) 
of the tumour does not traiisgre!»s the cartilage of tlie epiplrtOiis— a ( 
useful pomt m distmguisbmg between it and i benij,n tcllcn ; 
tumour 

The timiour v ancs greatly m a ppe i raiice It may be soft Iksliy 
and vascular with areas of lia-mo^age aud necrosis or it mar Iw 
greyish white aud solid when it contains cartilage or bone In the 
first type there is httle or no new lone form if wj thi fwm>wr is 
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largely a deatmctiye one and is oft^ knovv n as an ostcoK tic tumour 
In such cases its vascularity may be so j^reat that the tumour appears 
to pulsate — the so called ^ telat (npcfnttc ttirco i a * hone 

aneurysm ^\hen much new bone is prcaent and the tumour is 
hard itTs referred to as the sclerosing type or ossify iiig sa rcoma, 
Tlie new hone ma\ be arranged as scattered islamlT^ tlirougHbut the 
tumour wluch impart a gritty sensation on cutting and tluit found 
beneath the penosteum is usually 
arranged at right angles to the cortex 
as a senes of radiatmg spicules To 
this arrangement is attnbutablc the 
sun ray appean iice so cjiaractcr 
istic m the raihograplis This peculiar 
arrangement is due to the vesseU which 
pass perpendicularly from the penos 
temu to the cortex aud along which 
the bone is laid dou u On thciliaphy si il 
side of the tuiuoiu' the jienostcmn is 
often stripped for a short distance and 
here there may bo deposited small parts 
<.£ new boiio arranged parallel to the 
s! aft rius area is triangular m shape 
and is Usually referred to as Cbdm «is 
n utise tmii-lc 

Outlet of the Tumour If (he 
sarcoma grows npidly an I the jionos 
teal reaction is wc ik pathological fnc 
t urcs may occur This at once prov ides 
an outlet for the expanded tumour and 
leads to its uUmiate phase of infdtn 
tion of the soft tis&ues More fre 
iiuentlj this phase is rcachwl bj jitr 
foration of the periosteal capsule The 
tumour then chan^ts its line of groirth 
and luhitratcs iiie surrounding tissues 
m a cenfrrfoga? dicvction It then 
possesses a pcciiclt jwssuig through tlio 
{icrforitioii and the fm hkt structure 
IS lust the tissue lu\ iti^ no tvi lent irran^tment Tin, museks I ttt im, 
stretchwl and itrophitl until Iht tumour is mtiituill) tmtred with 
plosay skin Ukiration of tl e skinis uukaown— it ui «tm] K sirttclicd 
and atrophied Cwtd ige is e \ < n mow ft's! taut to o let „ me s^r^om i 
than skin owing prot ibl> to its lack oC-blood 

It IS cosy to «et. th it ui taploratr rj incision or an imoni{ 1 U lot il 
txtwouof \uo UipstmcMrtomimiv r adiK chum, thi tntirccr icm. t f 
the diseost Tlie jxrforitUM) of fht jurio tt i) i ipml wl nh will txt nr 
in tilt, luturd «ourM. f i%Ln(>« is ptttii it i( h 1 !\ th “ur^csin 
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Consistency. The consistency of the tumour is influenced chiefly 
by the degree of differentiation of its constituent elements There 
are all the transitional stages from the first attempts at organization 
of blood clots, through the stage of fibri^is and cartilage formation, up to 
consolidated bony callus There is some evidence nhich tends to sLov. 
that fibrou s tissue, myxomatous tissue and cartilage are defimte stages 
throupi which osseous tissue may hai e to pass dunng its develop 
meufc and all these may be met with m osteogenic sarcomata In 
some the differentiation of the tumour elements has stopped at the 
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formation of fibroblasts in others it has been side tracked to 
myxomatous tissue m others the cells go no farther than tartilagc, 
i\hle 111 some osseous tissue is fonnctl In the inajont} of cases 
usually two or more of these \anous tissues may be siinuH uicously 
observ ed 

Histology 

It 13 generally accepted that the osteogenic sarcoma iinscs_irom the 
osteobla st or its predecessor, which is a mescnchynnl cell The histo- 
logical picture accordingly vanes considerably, and there is no u nifon ii 
type Vanety is also shown m the intercellular substance whicJi m ly 
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be scanty or plentiful The absorptn 
and the deposition of ne\\ bone by 
picture 

The most frequent coll is a • 
small spindle shaped fibroblas 
tic cell with hyperchromatic 
nuclei and shoisnng rapid 
mitotic division In many 
tumours the cells are large and 
polyhedral m shape and occa 
sionally tj pical small round 
cells are found Usually all 
types of cell occur m different 
segments of the Same tumour 
and the differing 'varieties ate 
usually taken to represent 
ifiiforent (itgrecs of dilferentia 
tion of the primitive meso 
bhstic cell 

The cells may be arran,>cd 
m a conglomerate mass or in 
l>arallel or interwoven fasciculi 
Rarely they miy aissume an 
alveolar arnngtnicnt or be 
grouped in pahside forma 
tioii 

The intercellular substance 
mij bo scanty or when pro 
sent may be my ^omatous cat 
tilaginous osteoid or osseous 
mtype again depending on tin. 
di 5 ,rcc of dilfircntiation of the 
tumour 

In areas where bont is 
bciHp rapidly destroyed yant 
cells of tl t o teoclast tvjx, 
tiity be foitn 1 iii nlition to 
tin- lUfsi] j tanni. trabtcula, 
rinsc ar* rare in tin. usual 
type of tumour but bulk la^^, 


n of the oriyiul bony framework 
the tumour ilso compile itc the 
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Oatto^tnio sarconu w } nucip.ilK ^di-Aisc of tin vuun^ md is 
commonest m the secou I dctaleoflift It usmlly afftats oin. Iki 
only butmiy be suptnmjxc wl on nictapliv lalaclo.i-' There irt two 
outstanding f aturcs m tlio rlinn iJ liistorv Pun c {ifcialh at mgl t 
13 uMully the hr't sympt<m and preewbs Uit. tumour bv diys wetks 
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or months It is One to the severe sensitiveness of the perioateuin 
and such p^iiii iti the long bone of a >ouiig adult should arouse suspicion 
of sarcoma Less coiuinonl) there is only a tired feelmg and a slight 
hmp The pam is intermit 
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tent 

The second import int fen 
ture m the clinical history is 
trauma History of trauma 
howeter is often unreliable 
and suggested for purel> mer 
cenary reasons inorco\ er it is 
not difficult tocoimectaiiy part 
of the Ixxly twth the meinorj 
of some prevTous injury 
man believes tliat trauiiiii i* 
the^ci^gTau^e of all ostto- 
jjenio s.ircoinata while mam 
taming” tluat the particular 
trauma to which tlie onset is 
attributed by the patient is 
seldom the causal one Sarco 
niatn differ from carcinomati 
in that a single rather than i 
repeated or more chrome m 
jury 13 hable to precede their 
development In a large series 
of cases there are the most 
vanetl mtervals, ranging from 
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a few days to a year or more between the trauma and the appearance 
of the tumour The interval between the injury and the appearance 
of the pam or tumour is about one month m approximately one third 
jf all cases of osteogemc sarcomata 

The general condition is good until a late sta^e m the disc ise although 
night pamsniay keep the pationtmniiserj and cause rapi d dittrioration 
of his general condition Oceasioicillj there is pvrevia actonipanicd by 
leucocytosis The clinical picture in the terminal sdagCs is unhke that 
seen m carcinoma Thepafaentstendtobp ananmera thertban cachectic 
their haggard pallid appearance is char ictcnstic The skin too reacts 
dilferently i^reserves its mobility ind natural colour for i long time 
and becomes stretched instead of infiltrated as m carcinr ma Dilated 
veins may be evident at an early stage 

The size shape outhne and consistency of the tumour irt well 
perceived on palpation Occasionally when the penoateal capsule is 
thin there is crackling very vascular tumours a pulsation and 
bruit can be felt The rapidity of growth and the increase of size 
depend on the mahgnancy but after the periosteal capsule has been 
perforated tho rate of growth increases rapidly Pathological fracture 
is not typical of osteogenic sarcoma since tho swellin g and pam 
usually keep the patient off his feet There may bo some initial 
pam and effusion into the nearest joint but movement is free and 
painless 

" Later general disscmmatiou of the tumour takes pi ice Mluletlit 
lymphatic stream occasionally plays a definite n Ic spread by the 
v^blood ves^h^is predommant Pulmonary nutistases arc the most 
frcTiucut ""The first clinical signs of these arc usually those of i diffuse 
brouchitis but occasionally the cough duUnoss fever and Icucocytosts 
suggest a diagnosis of pneumonia 

^ DiAOSOsIs 

Codmin in a recent article laid down cert im eriterj t forest ibbshing 
the diagnosis m such cases Definite cases of imli^iintit bone Mreoma 
will show everv one of these points nUhoUgh occasion dlv one or two 

ihiiii jmy he doubtful absent or luijMivibJt. to verify 
A Points in the History 

(/) In regard to tho ems t of the condition CtKlman -il Uej» tli itunhss 
pjui precedes other svuiptoms it is doubtful if the cv>e u one of 
03tco„eruc sarcomi 

(2) Duration If the patient seeks advice in If>s than a month or 
more than a y uar from the onset of the sy mptoms the c ue is probablv 
not one of osteogenic sarcoma 

(d) TfeGciteralConhlioii "nit patient is mvnrnbly m jjeKKlht dth ^ 
just lieforc the onset 

(i) Ige It w not usuil to Jml the oatcageme type over the age 
of oO 

(5) /{ tpiltlj of Orvidfi Tho growth may be tvc«*ethnp,h «1 jm ih 1 
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tlie enlargement is only noticeable month by mouth If growth js more 
rapid a sarcoma is improbable 
B Examination of the Case 

(I) Immdnlitj of Soft Parts If there is obvious mobilit) of the soft 
parts over the tumour bone sarcoma mij be excluded 

(J) iMcalio J If the tumour is not m one of the comniou sites 
boue sarcoma is uulihelj the unULelihood being m inverse proportuu 
to the frequency of the occurrence at the site 

(3) InJlammalorj Signs If the stgus of inflammation are ah ent or 
ver}' mild ue may suspect that the case zs one of Osteogenic sartonu 
These inflammatory signs however are not unusual m Ewmg s tumour 

(4) Coiuhtion of Ncigl bourtiig Joints Neighbouring joints shouJI 
show free movement 

(J) Si-c and Shajic If the tumour is not of consider iblc si/e or 
if it IS pedunculated %\e ina> suspect it is not an osteogenic barcoiiia 
C X-ray Appearance 

1 The osteogenic type usually shows both niedulhrv m d sub 
penosteal invol^meut 

2 If the~X ray does not show the old cortex or fragments of it in 
normal position we should suspect that the case is not one of osteogcnio 
sarcoma 

3 A sharp outline of the tumour agaizn)t spongj bone maj make us 
suspect that it is not a sarcoma 

4 Unless the X ray shows both osteoly tic aud osteoblishc clnuga} 
we should be suspicious tbit it is not a sarcoma 

5 A tumour that does not show m the T ray film either mvi^iou 
of the soft parts or the re active tnan gle is jirobably not an osteOg,eniL 
sarcoma 

D Microscopical Criteria 

1 Absence of mitotic figures should arouse suspicion that it is not 
osteogemc sarcoma 

2 Absence of preomorphistii is against it being a sarcoma 

3 The presence of tumour giant. cells is iiecessarj for a positive 
diagnosis 

i The evidence of qiute complete differentiation should make us 
suspect that it is not an osteogenic sarcoma 

Theatment 

In bone sarcoma as in other mabgnaut tumours the question of 
treatment is still an open one Vs a rule the tumours arc fatal and no 
therapeutic method of preventing death from this disease js known 
It may be an exaggeration to say that a tumour from which a patient 
has recovered is not a malignant bone tumour but m such a stateawnt 
there is probably more truth than error Cases of osteitis fibrosa 
skeletal syphilis and other bone fesions are often errotieous/y lafcrprefcd 
as sarcoma 
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Of all the \ ariou'j attempts at therap j tliere is kft to <I \y only 

Coley’s mixed toxins The idea underlying these toMJis is actne im 
muHzafioQ of the patient lifter long expenments nith mimerous 
preparations of various strept ococa with and without the combination 
of liacillus prodigiosus Coley has now a standard iiietliod of prepinng 
hw toxin A ten day old agar culture of B }}ro(lujio&us is stenlucil by 
heat ind added to a sterile three weeks old streptococcus broth culture 
m the approximate proportion of 100 c c streptococcus 30 ce suspen 
Biouoftheprodigiosus culture aud20cc ofgivccrm Tins preparation 
IS mtroiluced subcutaneously or into the substance of the tumour Coley 
believes tliat if after four weeks of intensive treatinciit with the toxins 
no marked improvement is registered then the expectation from tins 
therapy is poor , but when there is a response to tlie treitment he 
Rcommcnds its continuance for at Ie.ist i year The usual reaction is 
fever chill dyspiima vomiting and j^cneral ma! ii&e Tlie literature and 
the material of the Ilegiatry of Bone Sarcoma ire not so enthusjistjc 
IS Coley himself over the reaulta 

It 13 safe to say that nothing has been achieved in bone tvimou“8 
from chanotherapfj although a 10 per cent form dm solution is octision 
ally used as a deodorant 

Until recently operation has been the method of choice Some 
surgeons amputate at the slightest suspicion others amputate only 
03 a last resort Even with early amputation cure is unlikely Cases 
of osteogenic sarcoma arc often seen in which in spite of the fict 
tliat an amputation w is performc*! immcdiatcJv after the subjective 
onset of the disease elcath has followed from pulmonary metaatases 
It appears that dislodgment of emboU from malign int bone tumours 
IS incomparably more rapid than m malignant tumours m voft org ms 
Vn exploratory oporition may be earned out jinor (o amputation 
There must ako be ibsence of clinical evidence of metastitic spread 
hor this a radiological examination of the lungs is required The 
question of conservative or radical surgical treatment alwavs mscs 
Mikulicz advises tumour excision and bone resection, rather than 
nniputitioii or disarticulation 

It 13 true however, m these days of Iii^jli developnunt of prosthetic 
surgery that the patient becomes more ethcient after m amjmtation 
than after n cnpphng sectional resection of bone In coimeetion with 
the Utter there ire dingers of overlooking dL.uiswl tissue so that 
for the s.\ke of jKtet ojicritive cniuency, amputation w to lie pnfeireel 
to any conservative treatment, iiokjis the. tumour involves a region 
for which no s.vtisficlory artificial huib can be fittf'il , while if the 
mam bloenl vessels are surroundeal by tumour it is obvious that the 
on!) choice is amputation ^loJeni sure^eons, ai i rule prefer ampti 
tation to resection or excision 

Recent advances m technical knowlexlge and m the ipphration of 
radiation — X riy and ndmm — m the therapy of nubgiumt tumours m 
general requites v revaluation of all accepted pnnciphs and trulitious 
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'V3 far as the treatment of bone sarcoma is conceniecl Itadjatioji tJjcrij>v 
33 still m the e-rjierunental stage, and unfortunately it is bemg exploitetl 
by incompetent and unqualified v^orkers An error m technical ap 
plication may do far more harm than good It may stmiiilife the 
tumour growth and dannge the normal structures of the orj.nuisin and 
in 1 } even lead to ankylosis of joints and ulceration of si in 

Radiation leads to a conversion of a cellular tumour into a qiiiCiCtafc 
bou) mass which m large vascular tumours may contain humorrhagic 
cj sts and necrotic material The cessation of growth howeier, niaj he 
only temporary and the patient may die from a local recuirence or from 
pulmonary metastases Radiation has been successful m the treat 
ment of the tumour itself and also of the pulmonary metastases 
but frequently it only checks the growth From the above it will be 
seen that there is no generally accepted routine solution of the problem 
of treatment of osteogenic sarcoma 

KoJodiiy advises the foJIovnng in a patient vnth a ty’pical non 
sclerosing osteogeuio sarcoma Immobilization of the extremity and 
recumbency are followeil after a few months of efficient radiation hy 
amputation Jlodetate prophylactic radiation of the chest js to be 
continued throughout the whole course of the disease care being taken to 
avoid over radiation In far-advanced cases immediate amputation 
may give the patient a few months respite from invalidism and agomzmg 
pain 


3 AngiO'Endothelioma 

This 13 a very rare tumour the Amencan Registry coutauimg only 
two cases It occurs in patients of any age and apparently any bone 
ij) the si cleton niav be affectevl 

The ciiNicvL COURSE of the tumour is similar to tint of osteogemo 
sarcoma save that the pain is later in appearance Eventually wide 
spread metastases appear death usually resulting from iiulnion iry 
involvement 

Patuolocv 

The tumour is distinguished by its vascularity The cells arc large 
and polyhedral and may be arranged m solid alveoli or arranged as 
tubules round a central lumen contammg blood corpuscles The hnmg 
of these tubules simulates vascular endothelium 

Diagnosis 

The tmnour is usually diagnosed as an osteogenic sartoina its 
nature being apparent only on histological evammation 

Treatment 

The treatment is similar to that for osteogenic sarcoma but the 
prognosis IS hopeless 
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4 Endothelial Myeloma 
(Endothelioma E\>mgs Tumour) 

Ewings tumour is of comparatively recent recognition Imt is now 
a well defined dmical entity Vt first imagined to fit rare tliere are 
now records of 162 cases in contrast with 722 cases of osteogemc sarcoma 
ui the Vmerican Registry of Bone Tumours and it iias been sug5,e.'5tod 
by Campbell that many people dying of prolonged sepsis from oateo 
myelitis are probably suffenog from this tumour ^ 

It usually occurs between the ages of 5 and 15 aud is somewliat 
more common in males The bones niosl commonly affected arc the 
long bones and of them it is more frequently found in the tibia Ivevt 
fn frequency the fibula the humerus and the femur are mvoUed 
The tumour has a decided tendency to the mv oh emeut of other bones 
after the primary focus has been established indeed it may be tliffusal 
throughout the whole skeleton aiul the skull and small bones may 
be affected Regional lymph glands mav Imj invohcl 

Morbid Vnatomv 

The tumour almost invariably beguis m tht marrow aliout the 
middle of the shaft a feature that serves to distiiigmah it from the 
osteogemc and benign giant-ccUcrl tumours In colour it is groyish 
wbito and his a semifiuid brain like coiisisttncc Vrias of mcrosjs 
and ha.niorrhago with cyst fomiation arc often present The hmclla? 
m relation to the tumour ma&a ate dt;>troycd ml the appuarmcc of 
the diffuse stnu fluid greyish tumour tissue amongst necrotic lamella) 
suggests osteccii} thti* 

Eroiu the medulla the tumour oxtuids m the lluersim cmaU to 
the surface The peno-^teum underj,ocs a protoctfvi reaction and 
layers of new bone are deiKtedcd only to be destroy rd Such shells 
of new bone arc deposited p-irallcl to the shift of tin iKjnc, and have 
been aptly dcacnbed as omon layers 

Histoloov 

The microscopic structure of the tumour is simple It is comiiOMnl 
of small round or polyhednl cl)1s amnged m solid mosses ind U'>ually 
with scanty nitcrcelluhr Mib&tinct. though occiaion illy the cells art, 
lying m i dchcatc reticular network More raroh, the tumour cells 
may bi jmng,cd round blootl vessels or necroaii and hamorrlia„c 
may give the apptarincc of cysts Th< nuclei are h)]Hrthn>m itjc and 
tlnre w usually rapid mito«LS 

Despite the bone dc’^truction gimt ctlU or osteoclasts are nt\»r 
found nor is now bone to beib-wovired apart from the sub jKxio'tial 
deposits The vessels of the tumour and the hmplntics niav bath 
contun obvious cmlxili for the tumour spreads by ilic hlood and 
Ivuipbitic systems The rtgional lymph nodes mav thus be affccttsl. 
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m wlijcli tJjc luitoJOpicjI iHCtun. siiuihr to tint of the. pirent 
tumour ^ 

The Or.am of Lwing's Tumour It m tin, fajimu at tlio moiueat 
according to Platt to regard tins tumour as an endothelial m^elonn 
m that way emphasizing its possible ongm from the cells of the bone 
marrow By other workers it is thoi^ht to ongmate in the endothelium 
of the blood spaces of the marrow i e to be a true eiidothehoma Husth 
and Rjerson in 1928 reported a tumour of similar pathology in uhich 
deatli resulted and autopsy demonstrated a primary epithelial tumour 
lu the lung Later B ifhs supporting this view suggested that the 
so called bone endothelioma was mvanably metastatic often from a 
tumour of the adrenal medulla This view may be dismissed for there 
are authentic cases of cure 
following early auiputation of 
the local bone lesion ululo in 
other ca&es there has been a 
long period of remission two 
features which would be mitet 
improbal le if the tumour w w 
already a metastasis 

Climc\l Features 
De»pite assertions to the 
contrary tins tumour runs a 
protracted course and even 
uhereniany honesart. ifTixtcd 
ileath ma} be long del y ul 
There 13 usuallj i liistorj 
of preceding trauma often 
associated witli paiii after 
an intenal the pam subsides 
and the trauma mav be for 
gotten about Later on how 
c\er there occur mtenmt 
tent attacks of pam followed by the appear incc of a slow growin^, 
tumour m rehition to the shaft of one of the hug baiice Dunag the 
attacks of pam the tumour may eulirge aosibh and there may be 
febrile attacks and a leucoi^tosis ui the succeeding quiet mter\alii 
the tumour may appear to shnnk m size (Phtt) 

The overlying skin is never affected unless suFotcai ev^iloration la 
earned out dunng one of the acute phosta thin the tumour mij 
fungate through the skin Fatholi^ical fracture stidom occurs 
In the late stages multiple deposits appear m the skull nbs 
sternum pelvis and other long bones There is then marked cachexia 
and secondary amemia Mhen the vertebne are involved there is 
severe root pam or paral^«is and deatli usually results from metastatic 
involvement of the lungs 
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X ray appearances There is a diffuse rarefaction towards the 
centre of the shaft and extending for a considerable area In the 
earl} stages there is condensation without other change Later from 
reactive irntatiou the jieriosteum throws off omon skin lajers 
panllel to tlie shaft and rather like osteomyelitis The hst stage is 
that of gross tumour formation with destruction of the on^jUnl bone 
structure 

DiFFERbvri It Diagnosis 


There is a better prosiiect of care la Emags sjrconu than in mo^t 
of tlie tumours of bone It is all the more essential th it a dia^nobia 
be made as early as possible 

Confusion may ansG m comicctioii with acute and subicutc iiiflim 
iiutory lesions of bone especially 

(rt) Pyogtmc osteomyelitis . 

(6) Sclerosing nonsuppurative osteomyelitis 
(e) Syphilitic osteoinjehtis 

In (a) there is usually a primary staphylococcal lesion such as a 
bojl or uiipeti5,onou3 spot there is usually redness and cedema of the/ 
overlying skin and ultimatclv cellulitis The X ray may show/ 
sequestration ^ 

111 (b) the tibia is usually affected but the symptoms differ from 
Ewmgs tumour in that they arc first severe and later become milder 
08 the disease settles down to a more cliromc btate T1 e \ ny pictun.7 
IS distinctive m that there is a localized area of douse sclerosis uuu 
the medullary cavity is usually completely obliterate! 

In (c) there is seldom enough bone change to give nse to an apjireci 
vbic clinical tumour The pain is mild or tends to be nocturnal m 
its seventy The radiogram shows demo sclerosis and the ^^asscrmalm 
reaction is positive 

In order to clinch the diagnosis of Lwinp s tumour it may bo nects 
sary to resort to biopsy or thcripeiitic ridiation In the litter coses 
the rapil slirmkaoC of the tumour and the mnelioration of pnn arc 
ho marked and constant as to affonl t coimncin„ therj|>eutic test 
which 13 less liable to danger and mist ike than biopsy vj 


Tnr VTM> NT 

Deep \ ray therapy may cause the local kstun to disap]H-ir but 
there is coiu-idtrable ev i lenct to show tl it subst picnt loc.d reenrrentts 
often tike place It is probiblc therefore tint pnmary irradvition 
should be followcil by amputation and that by n further pnwl of 
\ ray therapy 

5 Multiple Myeloma 

rius 13 a rare discise ibarictcnzcil by the development m mmy 
pirts of tlie bkeleton of swellingi varvin„ in Mre from i Uan lo in 
orange Ihe boned mott frequently aflettwl are— nbs the btenmni, 
the skid! the vertebra tl t jhIvis mlthefmora 
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Pathology 

Tilt iffccted bouL{> i>ljow replacement of their marroiv by ^r«.v or 
reddisli grcj tumour masses wluch tend to be circumscnbed and oial 
m shape The bone trabecule and adjacent cortex are complefch 
destroyed and there ib no reacts t new bone formation so tint the 
tumours bear a close resemblance — ou iii»pectiOQ as well as on radio 
logical exaimnatiou — to diffuse caainoinatosis H'enioiThage witJi o’st 
formation is common and pathological fracture is frequent anl often 
precedes citension of tJ e tumour to the soft parts oierlymg it Blun 
the disease is extensive there may be gross restnctiou of the d «olulc 
amount of red marrow so that auainua arises 

Histologx 

riic microscopic ippeannce of the tumour is ver> \ iriabk IJic 
tells are usually dilTuseh arranpcd and are usually round ttlls Tlitrc. 
is no mtercelJular substance lu some mstaiices the cells re enihle 
plasma cella^ — nou granular mononuclear cells with deeplv stauim,, 
basophilic cj'toplasm In other ca«e3 the cells resemble lymphocytes 
or more prmutne members of the wlute cell senes Nucleated red tells 
(erjthroblasts) bays also liecn reported as forming the bulk of cert un 
myeloma tumours 

In view of the different histological structures found myeloma Ins 
been classified into four groups according to the pruiominaut t)pe of 
cell 

(a) Plasmoc)'toma 
(h) Ljmphocytouia 
(c) Myelocjtoma 
(if) Erj throblasfoma 

The Origin of Multiple Mjcloma This londition is usuall) 
regarded as a tumour of blocnl fonmng tissue a a lew supj) irtcd by 
the frequent co existing eolirgemeut of the spleen and I^jaujihatic noiles 

Climcal Flatuses 

The disease is one of adult life anl chiefi) affects iiuks bttwun 
the ages of do and 00 I histoij of trauma preceding the dt\e]opmtiit 
of individual local lesions is often obtained Pim is a latt ftitun. 
fever may be observed m the course of the disease and pathoItf.itaI 
fracture is not infrequent \d htional features maj appear deptndmg 
on the situation of the tiunour Thus when the vertebral column is 
affected cord pressure mav an*e 

In the late stages there is extcnsiv e cachexia and secoiidarj an eiiiia 
Deith as a rule occurs from visceral melastises but the hm^s in. not 
usually involved 

X-ray Appearances The tumouia appear as multiple circum 
senbed areas of destruction m which the bone texture has conipletelv 
lUsappeared The cortex shares in this obliteration 
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DiAGNO&I-s 

riie uvuJtipIe nature of the lesions the ibstnct of pulinouarj incta 
st ises tlie late a^je period a«d the characteristic X ray picture usually 
nuhe tlie ihagnosui clear 

Difficulty may sometimes arise md»stmgiiisli)i)„»bctv\ ten the multjpk 



N llM* iruW ulntr>l •ll’'’*'*''** '‘lU lu “(liana a tiT «1 f rlMC U<c (riwt re -T Ute link 
an.1 lie 1 ill kill r tii- lUU ■ 

mjvloiiii and diffiiM- •>ecc»ndiry < irrinoiiia I« the htttr there ii 
U'sUilK a dimcmbtrabU focus m tlw, Im u»t thyroid prO'itaU or uttnw 
Biopsy liny mikt the dnoOuas tUar \mi btlp uiiv In. obtamcil l>> 
dcnioustriting tin priMiico of Itcaz-Joiics protcoMj iti flu. tiruK— 
‘ aUnimaburn It inuit Ik* recillcd liowt\cr, that this test is not 
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lofaliiblo for the proteose is ibscot m fuIJj half (lie t-ists I iirfhcr 
it also ocLurjj in lenlvaeniii in scconilirv tumours of tliL skeleton otci 
sionall^ and rarely in mpliritia 

Treatment 

The only Ime of treatment available in multiple invelonn is deep 
\ ra\ therapy The prognosis Loirever is liopcless 
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S\PH11IT1C DISI \SI or BONF 

s)philitic afTccti >ns of bone occur both in the secondary and 
tertnr) periods of tin. distant thty arc more common after i niinil)i,r 
of jears and arc more grave in the tcrtiiry sta^e The} dilTtr from 
tuberculous afftctions in that the shaft is more frequciitl} attacked, 
while the joints usual!} escape The iiiflammatiDn is tlie result of tlic 
presence of the Spirochata pallida and the irritation of its totins and 
the granulation tissue that develops from this inflammation differs 
from ordinal} granulation tissue m that the leucoc}tes are chicfl} of 
the lvniphoc}tic vanety This granulation tissue may undergo com 
plete resolution especially where anti syphilitic treatment is cametl 
out at an early stage but if the resolution is dek}cil long enoiigli, 
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well fonned connective tissue — either fibrous or osseous — may develop. 
In some cases the granulation tissue may be of such a delicate nature 
that it dies before any attempt at oigamzation lias occurrwl, and a 
gumma is formed , such gumma formation results from a general 
lowering of the vitality of the tLssucs due to the (lb.e.use itself, and 
from the fact tliat inaiij of the vessels in the perishing tissue are 
occluded by the proliferation of their eiklothelial luiiiig — a change 
peculiar to syphilis 
Causes of the Bone Lesions. 

Bone-marrovv is one of the cliicf scats of the syphilitic virus and 
gives the most constantly positive evideuce of its inoculation, but 
notwithstanding this widespread infection of the bones, it does not 
by any means follow that a definite specific lesion will develop, the 
virus may be htld in chock till some iiiduencc, often a local one, upsets 
the state of equilibrium Traiimatisiii or cvposure to cold and damp 
may serve the purpose, and s«» wc find that the tibia, the femur, the 
humerus, and the cranial bon&s which .ire more ciiHised to buch Innii- 
fiil mfluenccs, arc the favountc seats of syphilitic trouble 


The Lesions in the Long Bones 
I. The Pi^iostitic Node. This Uiar.tctcnstir lesion is a localized 
hwilhng of the shaft, oval or fiisifonii iii shape, winch involves iimally 
a portion of the circumference, and may. indeed, even surround the 
bone The bone most commonly affected is the libn, which is oftdi 
tliickoiiid for a considerable portion of its Jcngtli. and usually ujxm 
its subcutaneous surface, the ^wclfing blnading off a.s it passes under 
the muscles The sharp anterior crest of the tibia is replaced by a 
rounded surface, whilst the other bonleis are aly> apt to lose their 
definition, and the thickening may be so pronounced m front as to 
give rise to the impression that the bone Inis become bent The ftmurp 
humerus and ulna arc also frci|ucutly attacked 

Tubby lias iwmtetl out imporf.'iiit points of differentiation between 
this curvature of the tibia and that seen in tickets 

IWhitie IVirviS. Sj|i)tiliUQ Curvt-d. 


Arc 

Historj 


DirrcUon of curv a 
luro 

1‘osition of cuno 

Croat of libia 
Surfaces of titua 


Gcmrall^ under 3 
SiRtia of nitcts present 


\iitcn> laU ml or anUru* 
iruHluI 

OriKiuIly tn iipiicr or 
lower thm) 

Slnrit 

flat or connate 


Occurs up to IS 
Svphilis ill paniiU. aii<l fU,.n.H 
of hrn.'«liiar^ a^philii iii 
cliild 

Oimmllj punl.v uitinor 
(riti'i CrwiC i/c 'wtre J 
Middle of >.liafl 

Smooth and rouiKhtl 
Convex 


In dnixl spocimons the surface of the ikw bone is grooveil by un iiior- 
inous number of v.wuUr rhmiieLs tvidentc of tin- gn.it v cM-uUnty 
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of the penosteum in the formative penod Liter the vasculantj dia 
appears as the new hone gradually becomes hard and sclerosed 
These siiellmgs m the earlj dajsarc painful tender and firm hut 
rarely shoi\ anj inflammatory redness Is orgamsation of the new 
tissue occurs the swclhng ossifies and becomes permanent In its 
simplest form the node la a purely periosteal affection ljut soon begins 
to attack the bone itself and spread into it The compact tissue under 
lying the node is rarefied then the cancellous tissue adjacent is m\ olved 
lastly the medulla of the central cavnty is affected ind m due time 
the rarefaction gives place to a sclerosing osteitis 

The condition is nearlj aln aj s a local one and is to bt, distinguished 
from the diffuse mflanimatory condition to be described ne\t although 
more than one node may be found on a single bone 

2 Diffuse Osteoperiostitis This n> a chronic mfluuuution 
affecting the whole bone or the greater portion of it inside its pen 
osteal envelope Vll parti, of the bone are involved the condition 
apparently stirting m the interior and spruidmg up md down to the 
ci.trcuuties of the bom. and m >oimg people — espiciall) congemlal 
cases — tb the epiphj’seal discs It also spreads outwards through the 
compact shell and evidence of periosteal mflammatiou appears uiwu 
the surfaoe of the boue 

The diffuse character of the affection is ilue to the looseness of the 
medullary tissue wluch fills the spacts in the bone and to the revo 
tion produced in the medulh bj the tircnJation of toxins m a feebly 
concentrated form 

A bone suffcniig from this gcuenlizcd osteoperiostitis is heavier 
and harder fhau iionud and shoas some {icnosted deposit avoir thu 
whole or greater pirt of its surface The interior presents i uniform 
surface of densel) sclerosed bone involving the cancellous ends the 
medullary canal and the compact bone with its penosteal tlncktiungs 
In jouuger cases the epiphjscs may be imtated and a very marked 
mcrease m the length of the bone be proiluced 

In both t;ypes of this osteitis deep seated pain m tlie bone is apt 
to be specially troublesome and at its worst at night when the patient 
IS in bed it may be of such a distressing and intractable chancter 
as ta ma} e life shaost tinbcirahic II lien aati sj phhtio piipauiioas 
have no effect upon these pains relief may be obtained bj gouging 
a treuchin the bone and so dimuiislimg the tension of the iiiflammatorv 
products within the bout spices 

Occasionallv in both of tht*e t) pes ou M-ttion or m an \ r photo 
graph a double outlmt is scon which is very cliincteri&tic of svplulis 
A stcond sheath of compact bone overlies or surrounds tlie on„md 
compict lajer but an intcrvemng space exists whitli iniy bo filled 
wath cancellous bone or granulation tissue Such an appearance is 
due to the fact that the iKnostcuni Las been lifted from the bone by 
dev ejopmg granulation tissue in 1 » fresh laj cr of compact )>ont fynmd 
on its under surface 
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3. Syphilitic Intlanimation at the £piph>scal Line. Oi>tcoo 
chondritis. Alost cliildnn with ton^«.nitai syphilis shon an irregii- 
lanty of the tiiiphyboal liiit% wiiitJi results in the lino bccoininj toothed, 
instead of being a straight line acioiss the bone at ngbfc angles to the 
sluft. This irregularity is due to abnonnal transformation of cartilage 
into bone, as a Ie'^tllt of which not all the cartilage is changed into 
bone at tlje s.imp tune, but irregular Imeo of eartihge extend into the 
dnphysis 

Epiphyseal inflauinntiou tomes on at iii tirly age, coinnionly m 
the first three months, and is one of the c.»ust8 of so called syphilitic 
pseudo paraly sis It sliuuld be siispcctetl w ben an infant during the 
first half year loses the use of one bnib without apparent injury The 
lower end of the femur la the commonest part to be affectcil, and is 
usually the first to be attacked when several ejuphyseal regions are 
implicated 

There is as a rule some thickening about the cpiphvsis, pam on 
passixc mo\cmtnt, and probably other signs of syjihilw Suppuration 
nny take place and separation of the epiphysis result, but when this 
occurs it 13 probably the result of secondary infection 

4. Gummatous Periostitis: Gummatous Osteomyelitis. 
Syphilitic inflammation may assume the form of gumma, cither on 
the surface of a bone, or m its interior The condition is usually 
localized and may show no very definite boundary in either case 

The surface gumma resembles an ordinary ]>cno»teal noilc except 
that It speedily softens at its centre The skm becomes mflamcii and 
ulcerates, and the well known tough yellow slough is exposed The 
slough slowly separates and expovM the bone which is found to bi 
bare and eitlier canous or necrosed Canes is due to the rartfactivo 
influence of the granulation tissue iij\admg the hone, and necrosis to 
ita caseation or to secondary septic infection 

A gumma m the interior of a long bone is a senoua condition because 
it 13 apt to be mistaken for a mibgnant tumour It may be nspon- 
sible for spontaneous fracture 

5. Syphilitic Dactylitis. The im|)ort.)nce of syphilis of the 
phalanges hes m the fact tint it mav be taken for tuberculosis It 
IS met with chiefly in children and aflects nny of the toca or fingers, 
but 13 commonest in the proximal phalanx of the mdt.x finger or 
thumb "More than one finger may bis affectod, and markwl shorten- 
uig and deformity ivsuit Thickening, mcrcised density’, expinsioii, 
md e\tu absorption of a Imne may take plate, and open sores may 
form The lesion consists of a gummatous infiltration of the soft 
parts surroundmg the philiiix or a gummatous osftomytlitH There 
IS little tciukncy to break down and ukentc is m f«VrcuJosn The 
finger 13 awollcu aii<l though the luotenKtits arc im{iure<l the condi- 
tion «s u-inlh [umlcw 'Iht diagno-is nuy itc made from other signs 
of mhcritoil siphilis, lii its early stagts tbo ili»case h .amenable to 
.anti-sjwtjfic tmtmcnl and complete mmcry is the rule 
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Tuberculosis of bone is one of the most senous and one of the most 
crippling of the maladies of childhood and for obvious reasons its 
cconoraic importance is great Its ravages are not confined to the early 
yearb and a fair proportion of cases occurs amongst ailults- 



Certain features of the etiology are of interest Tliese are 
Ji The nature of the mfecting orgamsni 

2 The route by which the bone is affected 

3 The influences which predispose to the development of the 
disease 

1 The Nature of the Infecting Organism The tubercle bacillus 
of bone infections may be either of the human or the bovin e type 
and the relative percentage of each has been variously stated by different 
authorities Fraser for example believes that 60 per cent of cases 
of bone tuberculosis result from the infroduction of the bovine bacil lus 
aud this 13 m accordance with the opuiion of other Scottish observers 
though Paul to whose sanatonum m ibllport cases are adnutted from 
Ayrshire and Renfrewshire thinks that even this percentage is too 
low English authorities have found just the opposite In Griffiths 
expenence 60 70 per cent of cases are of the human type and ^lor 
nson in 100 cases foimd 70 per cent of children and 8i per cent of 
adults had been infected with the human bacillus 

2 The Route of Infection Tuberculosis of bone is almost in 
% anab ly secondary it.isJ}ut.a lo<^ iiiaiiifestation of a general disease 
the ongiual sit^ of which is usually m thed ronchtil or tl e n ntene 
glands From the pnmarj focus the bone is invaded us lally tlirough 
the blood stream bu t occasionally tle_l^e infection is by contiguity 
from a 'i Cighbounug tuberculous joint or from m^ted soft_tissucs 

3 Predisposing Factors The factors which favour the develop 
meat of the disease are gem^ ral o rjocal TheJjjrnier may prtcipitak 
or make possible the infection of tle^^bject with tuberculosis wlulo 
theTocal fictors favour its localization in bone Imong the general 
conditions may be included the I xantheiu ata discises issociatcd with 
considerable debility such as influenza and bad li^cmc siirro in lings 

' 334 ” 
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The actual mcKlence of the disease m bone raises mtcrc*ting points 
The resisting potter of hone is high and the experimental production 
of tuberwlous osteitis welinigh imposstbic Tins immunity of normal 
boneisdueto the poii'crful resistance offered bj the marrow, mdit follows 
therefore that before the bone succumbs the natural defence must be 
broken donii In this connection it has been unpJ> demonstrated that 
a tuberculo us tox emia is accoi n yianictl bi t chanp* in tlie hto» . n h i^h 
u ndergoes a bbro mwomatoiia degenention the result of.nht ch is to 
d iminish cniisiderabiy the of immunit}^ 

Witli,r^ard to-the. actual localization of the (]i<iOisc in i n 1 im lu al 
bones a sqcpnd_impottant fictor comes i nto plaj, 1 riser has shown 
tliai m certain bones and in individual localities of the bom. a more 
direct cause is at work The blood vessels which supply the bone 
beco me the site of a tuhircnlous ciularlcntis as a result of wliuli the' 
iK^cnentivc cha^n^e in the mirrow is aggravated giid tlic liability fo 
in fection corr^lTOud ingly incfeaseil j — - 

The Influence of Injury A histor) of trauma is common and 
there seems little doubt that injurJ" bears some relation to the develop 
mont of the disease m the particular bone Tlie injury is usuallj 
slight Extensive injury would be associated with such a profound 
reaction that there would be little or no ch mcc of in orgamsmal infcc 
tion surviving The sli^litcr traumata arc such, however tint the y 
re sult m. small mt ra osseous ha^mogliagc s or effuMons, in consequ ence 
Qf' wincl i 601110 degree of vaMjular stasis occurs Such a temp orary 
st agnation of the ci rc tilatiou favou rs t he <lepOM _ti on of th e organism 
m the.nij ufod arga , GirdlesVoTieThihUs tliat joe li mj^fy^an Co t vc}u<I«l 
from causal relationship with the lesion unless it occurred more than 
a month and icr>s than «ix months before fht develoiuncnt of the miti >l 
symptoms 

The Liability of the Different Bones The boms nio&t com 
inonly ifTtctcd arc tin. ‘>kull tm nes the »ibt>rt bones i f the limd a and 
the MrttliM . th e tibi a tlie .ulna the f emur and the hui ncrii s 
riiL large proportion of skull bone infections n due to the relativelv 
high occurrence of tuberculous ina‘«toitl or middle c ir disuise It is 
mfire&tiiig to note that infections of the hones of flic Itands and feet 
constitute about 25 per cent of the roinaiiulcr 

PAniOLOt/V 

The Site of the Infection The diM. ise m iv unjtiite m the 
fcnlr c, orat the j?cn[ihcr} oft heixme In long Ikjiks hki the tibiiand 
the ulna it iriacs is a t iiix n /slwiniclitis ii’.inlh in the meta 
i diisnl in 1 for rusoiis smiiJar to ihofZwTilchii) ike pngtmt. cofto 
myelitis pirticulirlv eoimnoii m this situation In diort long Ixmcs, 
eg the j)h,d iiig.es the plot t*s often in the diajilis --w owing it 

IS UfeualK held to the peculuintv in the arrangeiiunt of the nutrient 
ees&cl, whieli breaks up to form a network immealiatoU it f>uns the 
mtenor of the liotic m sh vrji coutnst to ila l>eha\ lour in the long bom 4 
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m winch it fiiially becomes pleztfonn lu the metaph} sis In the nbs 
and m the skull the tuberculous infection is pnnnnl^ .i^perios teal 
one while in the vertebrae it may commence either as a periosti tis, 
or as an osteormeliha in the cent re or <li.ip}ij,aia of tin hnno The 
epiphjsis appears to be relatively immune to tuberculous infection 
but it tl«?es occasionally succumb especially when the disease extends 
from an adjacent joint 

The Sequence of the Pathology Reference uas made ab ove 
to the probabihty of a preexistent fibro myxomatous degcncr itioin 
of the marrow and the preceding cndartentLs of tlie b lood ve^els i 
Under the influence of even a sbght injury fbe weakened vessel ualls 
are liable to rupture and produce a small e xtravasation of blood In 



1 1< ID T il 0 X lo •« of 15o r 
DueaK r It <1 prox n > | bilanx f *1 ^ •■pull ^ t ' 

the resulting clot the tiiberrlf binlli Mttl down ami L\cntuillv i 
typical tuberculous fobick h f< rme 1 with ciidoUielnl tells Kmph o 
evtes and mant cclla As the Ofi-inal follicle enlarges others apiiTir 
around it and fuse witli it until the combined mass is Msiblc to the 
naked e) e as a small w hitc nodule m the centre of tlic in irrou ( a^o i 
tion later becomes evident at tlic centr e while there is ui attempt at 
fi brosis at the pcripher> if thexiseitibn is tlie prwlommant ftiturc 
t he diseas e in .the ali enee of locahzmgJiltrosis_s{)rc uJs, amljhe resiilt 
13 .an ^iTfillrUv i ( ^iijc if tin pL n p Jitral fibrosis is will 

moiEd the process is arrest«l and the nsult is localized or "~t i / f il 
tuberciilosis ~ ~ 

ApartTfrom the phenomena in the actual tuberculous nodule uidc 
spread changes are apparent m the \anou3 boii) components 
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(t) The Murroxc 

CunUj' tfit early da)h of tlio ilistibc uimuturc pol)morpiiouud». ir 
leucocytos appear ivljich later become fully <le^ eloped They arc 
actively phagocytic and contain altered blood pigment After a feiv 
dajs the potymorplis are repheed by Uuiphocyt ca and inonomirjear 
cdjs whose presence la characteristic of tiib^rculosia If now the 
disease becomes arrested fibrotic changes ensu e The Ijinphocytea 
(hsappcir while the fat cells increase in riuiiiber and }oung fibrous 
tissue apiiears in their midst 1 ibr or-cd marrow is aell ow is}? whi te m 
colour and firm in cnnsi'^te iicc the microscopical appearance of the 
f it co lls embedded in fibrous tissue has l>een aptly likened to that 
of a mosaic 
(n) The fyiuiclfj c 

The lamellar tissue may undergo two ty}>cs of change There may 
b e absorption or rircfaction (osteoporos is) or tliere. may be thickening 
or increas ed <len*»itv (o stcoscIcfosislTTsu^lN lioth processes are at 
work suiiultaneously “ 

(a) Q ^TROl onosH Uircfaction of the lamella? is brought about 
either by true absorption of bone or by metaplasia In true absorption, 
tlic oattochsts appear beside the lainoH a? and produce a senes of tiny 
excaNationa known v Vllowship'jUarim e Portions of bone o\ era largo 
irea irc thus progressively removeil and repheed by a fibro cellular 
marrow ami the mdividiul lamella, iii this way aeqinre a worm eaten 
ap pj^nran ce In metaplasu the hint salts disappevr froni the bone 
Tamellx , the fibrous tiemenfa at fin>t pcrsi>t but ultimately they merge 
into the fibrous tissue of the adjacent tuberculous noelule Both those 
processes may occur in the same bone 

(h) OsTFOsciFno^is IS t he result of osteob! istio activ itv The oste o 
blist s ar ringc thpinselvcs' along the surface of trio*I^e fla, aiul under 
their inllutnce successive layera of iiew^tioue are de]x>aJlcd The new 
bone IS distinguished from the ongiiial by its pre iter number of Ix mc 
corpuscle s, and by stauniig a Imliter colo ur uicre is_nlgo a di:<T intt 
line of de nize it lo nuctVYcen them Osteosclerosis is charaeUnstic of 
Hie cliroiuc tyqios of disease »n<l tcmls to limit its propres.-! 

(in) 

The mcrcas^ V ascuhritv of ibe penoatcum is one of tbi carlnst 
si ^ns of t ubeJCuUnis ui fectu ni of bone , it is s<k>ii followtsl In su b _ 
{Knobteal tliicUnmg due to a deyiosit of new Iwnej vUuch may Iw 
eitlier porous or deiisi OsteoelasU and osteoblasts are norniallv prtstnt\ 

111 the detpcrjayi rs of the junexsteuni, and it m to their agency tinrthef 
pmlnction of ne w bone is du e I Jie r e is fi rst an activ itv of tho_()3teD ) 
chst^ri'iillmg m trosi^ M.the ••urfice of the bom which therefore 
becomes rough md irnguhr TIic o^tcoblisU then proliferate ind a 
thin layer of new boiie w Ind down on the uneven surf ice flit pre 
Imimary roiightnmg of the Ixwie surfact ijinimidus the risk of the 
delicate new l>one be'commg dwliHlgeil ()n thi lomple tion of the ti r^t 
1 av» r a s(y < n 1 i< b tu n nuiiuroiis lonical projection^ >r >| in s of 
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boue apjjeax on tbe surf ice of the first U_> er, gnnula flon tisaut, occupying 
the interspmous mtenals The extremities of adjacent spines fuse to 
form arches, and a laj cr of porous bone js tJius ].ml down The process 
IS repeated until a senes, of such H)cri» has been deposited, and the cir 



111 im Till rr< ulii'i!) of Lover £n«l of tlie nndiu.*, vitli itiit lvi*> 
mrnl of the nst Joint 


cmufercnce of the bone greatly increased The whole process is an 
extremely ingenious one since it combines, as Fnser has pomtcil out, 
tlie maximum of strength and the mmimum of weight 

Dense bone is fonued m a smular way, except that in the second stage 
arcJies are not formed, and the bone remains coiiijiact throughout This 
IS the form of deposit that usu illy occurs m the neighbourhootl of joints 
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Macroscopic Varieties of Bone Tuberculosis 

T fa.e microscop^ci? chingpy i il wve iiro c^nun on form s 

of tuhemilQua lesion. In addition every case can be placcil according 
to Eraser m one of the foHovving uiacroacopic groups each pobses^uig 
distinctive charactenstica 

(a) Enejsted, 

(b) Infiltrating 

(c) Vtrophic 

(J) Hypertrophic 

1 The Encysted Variety Here tlw diat<ised urei Jns beta shut 
off from thg rest of the. bone by a limiting wall of fijirons.tIs spc ^ Tills' 
IS tlie^Qniiuonest-typc of osseouslubtrciilosis and the most chronic 

Macroscopic Appearance 
The size of the follicle vanes 
from a pea to a walnut The 
centre is at firs t compose d of 
idly like substa nce tlurough 
which opaque grey spots arc 
scattered Liter, th e oputra l 
mass cnsoites. but atLtmpnp it 
hliim shell of the onama l 
^.chtmous matter poraiats, sur 
rounacq bv a zone pinkidi 
wnite tissue mcrtting at ~^ s 
pcfiplicrv mto the mirmu. The 
marrow 15 con gested but being 
otlicnviso little affected is in 
sharp contrast to the encysted 
nodule In course of time the 
central tissue Wcomes stini fluid 
as the result, of digcnentivt 
clnngcs, so til it tin- follicle 
ultimatdj acquires a cystic ap 
jiearancc The lamtlltj cnnoMnl 
dumg tlie stag*, of active cx 
tension undergo nrefiction ami 
ibsorption, tin- disca.se is mi 
chronic tliat this is usuativ 
complete, but occi lonilly the 
Tbvor ption IS imjKrftct nt cruris 
occi iirs, and small scqueslm known is bout s.iiid ’ art formed 

l/n rowpico// / the lesion in its t irh sta^i s Toh^iats of a Joevso 
nj^ioular follich, tornsyionding to one of the grey pin {xnnt fiKi nottsl 
on naked tyi mq>ectioii of tin liont The gnmiulwork is tomjxisetl of 
brmchmg lomiectivc tu^Mie c«Us and its i!ittr*tiLis are tilled with 
lymphoojtts tndythclnl ctlU ind usuiIU ,.iuit oils 

2 The Infiltritinq Virlcty llii', is tin, aiu(< (j|)o of Ixmo 
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tuberculosi s Nelaton pomted out that i t occurs m ost often m eufteblcd 
i^ant^nd m aged people in whom it actuilK appears t^be the usu’i! 

typg-/ ' “ “ 

Macroi>coptc J ppearance Three irea s of the bone segjuent are v isjble 
(a) A central area comno cd of caseous debn s This is pale \ellQ\t 
ui colour and crumbles a\ he u tou ched and consists of tlie rarefied 
b oD> framework the interstices of ivhich are filled «itb tuber 
culous debns I^elaton has accurately called it a jnis forming 
infiltration 

1 ' • '■ 'I (h) A.n intermediate zone 

^ of grej senii trans 

parent tissu e, merging 
imperceptibly mto the 
central area and mto 
the outer zone It is 
here that the tuber 
culous pr ocess is most 
icti%.c . there Ins been 
lu infiltf.Uion_of 
tuberculous '’grumh 
tion tissue between 
the larnelh^but it has 
not >et had time to 
caseate 

(c) Outside this -rev 
there is a red 
banci ot congtsb < 
.tiianxm The tnpsi 
tioii 13 a gradual one, 
and frequently the 
Ime of junction is 
indicated b) a strip 
of pale pink tissue 
nhich repres^ats the 
area of mvosioo of the 
marrow bj tuberck 
Microscopic 4 ppearance 
The process is inauguratetl 
as usual bj the atc^iula 
tion round the bacillary ini 
bolus of clusters of endothcli il 
cells Thc^ iiidmdual groups 
coalesce and a big area of diseased tissue is fomictl composed of 
lymphocytes aud endothelial cells with a scant} amount of intercellular 
fibrous tissue \bout this lime the diseased \esM.ls become ihrom 
bosed probably as a result of the destruction of the endothelium 
Owing to the consequent amst of the blotni supph the resist inic of 
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the follicle is ilimuiishcd, anil caseation hcguia m the centre. The 
coalescence of adjacent caseatmg areas jiroduces the tjpical yellow 
appearance of the central area 

The process is so rapid that many of the lanielli) are not absorbed 
before the blood supjilj is finally cut off aud are, in consequence, con- 
%erted into sequestra Indeed, uheu the disease is \try rapid, a com- 
plete lamellar area ina) thus become neiroseil to form a large sequc;>truni, 
uliich remains in contact the surrounding bone until it becomes 
separated by granulation tissue This form is knoim as a “ composite ” 
sequestrum 

Polymorphonuclear leucocytes collect around the periphery m the 
same way as m an acute pyogenic infection and for this reason it has 
been suggested that a mixed infection is the donmiatmg factor on 
infiltrating tuberculosis A moilificatiou of the process is sometimes 
seen in the form of a Inmfing fibroais, and as evidence of this a pink 
band may be seta bctwc'cn the actual infiltration atul the marrow 
Wliile these changes are taking place in the luarrou, there is an associ- 
ated activity m the penoitcuni whieli results m the fonnation of new 
bouc on the surface of the shaft 

Th ocharactcnsticfoatnrix of tiihi rc uIoMS are t h erefor e , 

v^(a) The multiplication of cndothclnl colU and their rTggrigahoJi into 
a dense mass 

(6) The early occlusion ofbloo<l*\oss>els>by thrombosis due to destruc- 
tion of their endotlieUum 
^ (c) E,irly and rapidly spreading tAM*ation 

. (tl) Necrosis and sequestration before rarefiietioii n tomplek* 
y{c) Little attempt by the tissues to tircuniscnbo the pnice-si 

3. The Atrophfe Varfety . The dis<m< ti\c feature of tho atroph ic 
va riety is the nastmg and atropiiv ot the bone I line It o ' Tliis' is seen 
most cfiaractcristically' in sicaa o f tiic shoulder joint, where the 

original lamellai at the upjier cnef <)f the hmnerua arc replaced by 
granulation tissue, and bone of a very fine texture is laid down on 
the surface, increasing the eliamcter of the shaft 

J/acroscojnc Ap}maiiiaL The disease usually attacks the meta- 
pby*j^ar<a of tbcsliaft The bonccndis tlnckenpiJ, but wJjghftr than 
liralthy bone, and its surficeyiclds to moderate pre^vsyre with a jieciiljjir 
crackling sensation There is usually a thin lay cr of new siib pe'rioste'al 
1/oiie, but on cross seetion the iiitenor is sun to be i.vmpoM.'d of grami- 
latuui tissue m w Inch atrophinl laiiip)! e an' scattero*} 'iht* gniiuil itiou 
tissue IS reddish m colour «ii<l tbroiigliout its substance there are numer- 
ous spues which give it a sjKjngyappcaratice f^imdarchangts may also 
Ik* found m the epiphysis, even as far a.s the articuUr cartilage, wliitli. 
however, is never itself involved 

J/icro5«)pie Appcantiicf. The distinctive feature is the eonvirsion 
of the marrow into a form of granulatiou tissue — i m\ xoimtoii'* (o n- 
n ortive tissue i h inetenzid by gn-it vasciilintv u»i slipwinj a st rniyt 
UmduuA* to cv st IP dein lu rttioii Tu>k n ulous follicUs are -aatttrisl 


242 


TUBERCULOSIS OF BONE 


throughout this mass and give the section a reticulated appearance 
Fi brosis takes pla ce gradua fly 

The latnellffi are rapidly absorbed through the agency of the osteo 
rlasts the absorption beginning in the centre and esteuding towards 
the periphery making the bone extremely porous The periosteum is 
siimhrlj affected and a mass of highly vascular sub periosteal bone is 
deposited -Vs soon as the new bone is formed its deeper laj ers which 
adjoin the shaft are absorbed leaving a lajer of granulation tissue 
between the shaft and the sbeath of new bone Thus although the 
circumference of the affected bone is mcreased its quahty is highly 
defective 


4 T he Hypertrophic Variety This is a rare form of osseous 
tuberculosis characterized by a lavish formation of new bone, or oateo 

sclerosiSj^nffinjnanycas^jjLrfiSHnijttlEEKSliiliiEoll^S^KliriP^^ 

sequestru m It is possible that syphilis pla> s a part m this type of bone 
tubercle Thickening of the lameUte is the outstanding f^turc—u i 
contrast to the atrophic variety in which ab&brptioh 'predominates 

Like the atrophic foiBT^tib disease is iisuallj situated at ohT or other 

of the extremities of the bone 

Macroscopic Appearance The bone is diffuseh thickened over m 
ajea extendmg from the junction of the diapbysis and the epipbvseal 

cartilage to^bout the middle of the shaft The p&nosteum is easih 

dete^od and m the later stages there is a deposit of new sub periosteal 
bone ^Vhen the bone is divided transversely, its cut surface appears 
dense strong and sclerosed The sclerosis which is not uniform is 
due to endosteal proliferation In the centre of the shaft there is an 
area of grey scmi fluid material embedded m which is a sclerosed 
sequestrum 

Microscopic Appearance 

(a) CIIA^GES IN THE Blood VESSELS Thcse are the flrst clianges 
to be observed and the other effects arise in consequence of them The 
vascular changes occur m the primary branches of the nutrient arteries 
near their origm the first departure from normal being the opeiirrpnre of 

The effusion later becoiuts 


walk whi ch begins to show some endarterit is 
organized and converted into granulation tissue while the cndartentH 
p rogresses till the lumen is finally obliterated 

(6) Changes in the La^iell^e I^Tien the vascular changes have 
taken place the laraell® surroundmg the vessels undergo fibrous meta 
plasia and absorption m response to the disturbance of nutntiou The 
space formed bj their absorption is occupied bj fibro mjxomatous tissue 
Outside this central area of absorption sclerosis occurs from the deposit 
of new bone on the lamell® by osteoblasts winch hav e multiplied m the 
tissue lining the lamellar surfaces This thickening is purely endosteal 
and results in finn dense bone 

The essential featur es, therefore, m the prodiictimwif a liypertropluc 
tuberculous bone lesion are 
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1 TIjl im ttil on<l,uitgriti-j. indiicttl )n tlie cjrcviHtjoJi of lul>^rculous 
toxjns m the blood 

2 Coy»?r[.itcxiLjdtottid)jtitc _^o f imtnt{ 9 n in ihsorptiou 

o ftiieboo> hmcl l o_si‘^roundm^Iie obliteratcd>v‘'! 5 cL^nd tlioirVejyace 
ment by grai uihtiQiv_.tlt>suc 

3 bclcro'^^ of Jhe p^rtphenl hmcjlac^m response to the imt-ition 

caused bj the central clmnges ^ ' * ”■ '~ 

Climc\l Fbvtures 

Tuberculous disease of bone is losidious m its origin but stcaddj 
progressive The disease ma> bo considtrablj advanced before clinical 
evidence of ita presence is obtained thouj,h often there has been evidence 
of tuberculous to xjiniia for some tune previously The child maj 
have been_p.a%an(l_ easily tired or sliovvn disuicbnation for his usual 
pursui ts The appetite ma^ have been unpaired ami the mother ma} 
have noticed profuse perspiration dunng sleep— the so callccl niglit 
sweat ’ of tuberculosis Oltimatcl> certain features ippear vvhich'^e 
referable to the local lesion 
LQ.C9l_Bagns 

1 Swelling of the ifTtcted bone 

2 Pam 

\ Mu'“cuhr wasting 

The local swellini is at soft and ^pongv lornsponihng to the 
htage of production of new si>ong> sub penoslcal bone later the bone 
becomes hard It ina) or )na> not be ^b^htlv tender to touch 
LocaF reddening of the skm and mcrcaioU local tcmjxntiire are 
uncommon 

^Pam is n ot an mvanahle accoinpnnment of hone tuberculoma, as the 
chronic progress of the disease pncludis an) griat increase in mtri 
osseous tension In the oirl) stages however, a M‘rous offumon benoath 
the periosteum may give rim» to con«i<l^ r able piiii. and.i n the ipore f^ ute 
t vTicH ot the disease— the i nfiltratin g tiiljorLulnsi>t t j |>e — piis in ly be 
licld up lii the iiieduila to" such an extent that icute pain like that of a 
p) Oreille infection results 

A third form of pam w oecasioinll) pnsent— a^ pam rUlrruI to the 
distribution of nerves winch lie nd]vcent to tiu bone lex us, and which 
are therefore liable to be imLated 
^Muscular vv i>tnu !•* u constant feature m Imn tiil» mil < I’i. but t 
proportion of tbU prvbibl) iriMS_from dwu^ of the ixut 

The Course of the Disease The disease pnyrtSM-s slow ly, and 
m the commoner forms caseation oieurb m tlic rTnirai iibriion of tlu 
shift Ultimately the mu ext* n U p* rinher illy . ami a «i7h yw i l 
ab n css fonu'L If the diMOM-iv not checked at this stage the periosteum 
givi's tt J), the tubereiilous debns beuig cxlrudid into the soft p » r «” 
where, f ollowing the lino of least n islanre, it 1r irks along f tscul phnes 
to t ho siirfue The ‘‘Xm 'ourfvi'nj th qbse« r»v? lens, IxtottK^ j irn 
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gresswelv tlninie r. and ultimately yields and in thi-, wij i hi))cr 
culous sinus IS formed If such a siuiis becomes infected with pjo 
gemc orgamsms the prognosis is grave jThe child becomes more and 
more emaciated, the temperature 18 swmging ” and fi^lh diarrli^ i 
and a lbummuna— evidences of amyloi d disease — set m ^ T 

Radiological Appearance The X ray appearance of bone tuber 
culosis vanes with the type and the stage of the lesion but m all cases 
it must be remembered that the xadiogiapbic evidence lags belimd the 
disease and there is thus a delay of it may be some weeks after the 
invasion of the part by tubercle before the X ray show s evidence of it 
In the enc ysted type there is a circumscribed focus usuallv m the 
metajh^js TEe~central region appears as a clear area all trace of its 
lamellar structure having been lost The cavity may however contain 
a sequestrum In the region of the focus the bone is usuall) rarefied 
and there may or may not be a deposit of sub periosteal bone 
The pictu re m the infiJtrating t ype is less cWactenstic There 
is a diflbse change consisting of disappearance of the lamellae witli 
here and there some cavity formation There is almost mv anably a 
deposit of new sub penost^l bone and there may be a composite 
sequestrum 

I n tho atrophic type the end of the bone is enlarged but is only i 
shell of its former seli' owing to the evtcnsive absorption of the lainellai 
I n the hypertrophic ty pe ou the other hand tho bone is also increased 
in girth but the disease is usually situated at or about the centre of the 
shaft, and the density is considerably mcreased The re is litt|e or_ no 
s ul) perio steal bone the sclerosis is endosteal and occasional!) m tl o 
centre of the dense area there is a sclerosed sequestrum 

Diagnosis 

The diagnosis is reached after considering the history the chiuc il 
examination and the radiological appearances of the condition 
The historj is of value in revealmg a storj of a gradual ons et 
possibly some w eeks after an iiqury and thereafter some inte rferen co 
witli T unctioh and som e sw elluig of the part and it ina) be pam 
Tlie family liistory may tell of other members infected or of some 
previous personal trouble with the same disease Tliere is usually 
i defin ite loss of w eight health and energy 

Help nia) also be sought from the various specific tests— e g The 
\1 intoux intra de rmal test von Pirgucts c it a ii^(;.qu|_tcst. or the focal 
tuberculin test since if they are negative tubercle c.in be cvclu ltd 
Ihe sedimentation rate is of little value m diagnosis beciu^c of »ta 
non specificity ku increased rate tells us oiilj that sometlung is w rong 
m the organism but neither where nor of what kind 

If there is an abscess it should bo aspirated anl if neither c >c( i 
no r bacill i cui b~e drs^verel the fluil is centrifuged and a -i i iie i 1 
i noculated killed after siaL weeks and. examined for of tulercle 
In adults UL-biopsy of tbeji^art or of a re^nnal gl in 1 is useful 
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DiFttBtNTI\L DlAGSOslb 

lubcrculo'^ia of bone Iws to l>c distiuj^msheil from the follow iiij, 

1 Syphilis of Bone (.specially penostitis ami ossteitis There is 
Usually a Im tm'v of . ^N ph ihs or other signs of its presence w hilo sy philis 
of bone la allciidctl with ^everi^t sin riicraliologicil ippeirincc-i iju 
dissmnlir 'ind the \\ assenmnn rt iction p<^it i\ c 

2 Chronic Osteomyelitis In this condition it<utc or siibicutc 


c ygccrhstions o ccur at intervaU mtb fever and loiMli nflam^ i^nl'^J^n-'* , 
On ndiological cxaimuation there is iiior ti r ^T’-i uTs'e qutstrvtun 
n iorc sclerosis and l e«is neu boneJorm iti on 

3 Sarcoma The osteo,,e«ic sarcoma forms a imiforni and rimrc 
locali 2 cd swelling at the bone end its /^rowth is rapid lud associaUd 

The fibro s arcoma is also of rapid growth md pain a iiuthed fL itiirc 
In either case the radiological c\idciice should prevent confusion 


Prognosis 

In the a\cragc case the outlook is good forthcro is i btron^ tendency 
to natural limitation ind strangulation of the focus The disc iso is 
more grave when it ifftcts the very yoiin^ when it involves the skull or 
fapiinl coliunn and when &imi&os form and become second \nly infected 
Death is usually due to tultrciiloiis iiienm^itis nnhary tuberculosn 
or“a'mvloir’dcgencratTon ” ————— — — — 

■* The 8( lilTent itl< n r ite olthoii^li of no \ iluc m diagnosis w use 
fid in the j roguosis smee any variations in it dtptnl ujion decrees 
of tissue destruction V ruing rite means increase of tissue dtstruc 
tioii and accorduicply m the provi I tulxrcuJous cast i spread of 
disease V filing rate means dt'crcase of tissue destruction ami eon 
scijuently healing It is therefore of great value m assessing pro^ruvs 
Usually It merely tonfinns ones cluneal iniprcssions but m certim 
ireas notably the lungs it ts interesting to note that it u often an 
early pointer to bOmcthin„ goiu^ wrong before chnicil bi„ns develop 

In this section nfircnct should 1«? made to the p.n?at jinprovtmtnt 
m prognosis tint has attended the cflicient smatonum riginie now 
practically universal m tluscoaintrv The slow but j ro^Rssive improve 
mcnt lu imllv supilv shnid I al o do much to li^cn the mci Icnce < f bone 
tulicrcido Is 

TbI- VTMhN r 

Vn i It juatc dlstits. um of the I eat treatin nt of bone tuberculoses 
IS beyond the scojk of tins lxH>k but reference ma\ bo made to certain 
essential faitors 

The General Measures General treatment w carried out on 
the Usual line If {>0' dde the patient should be mir stsl m a «».in i 
ri im fuliiig which strict ntteiituin must be |»ail to im pV a 
home surrou ndiii s aiil mamtumn^ i hiji level c f Ixxly hygiene 
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Tte diet should be liberal and must mclude a high proportion of fats 
i n thfi^^ ape^oLbiitterj^cre am and milk — . 

Drugs find little place*m^ treatment of tuberculosis Cod lu er 
oil, Ji owe’v er is useful and other tomes may prove of some 
E xposure m the o pen air t o tl e s un and wmd is the most \aluable 
part of general treatment and its \ alue'probab'ly'lies in the stimulation 
of metabolism by the vanations of temperature and by the stimulation 
of air movement on the exposed body surface 

If there is evidence of co exis ting syphihs this should bo tre itcd 
bismuth and arsemc have been suggested m this connection 




Fm 106 — Sunl „l»l Tl crapy 


The Local Measures It may be said that there are t»o schools 
of thought regarding the local treatment of tuberculosis in bone — the 
conser\ati\e and the operative It is generally hell that operation 
should be resorted to only under certain xv ell defined coniitiona 
these n-iJl be alluded to subsequently 

The Conservative Treatment This consists essentially m the 
complete fixation of the affected part in the hope that rest combined 
witn general measures” w^^fovour the arrest ani cure of the diseist 

The usual methods of fixation arc 

1 Piaster of Pans. 

2 Celluloid spbnts 

3 Metal splmta 

Plaster of Pans is cheap adaptable to almost any region an! 
affords complete inunobilization it la the methoil most fav oured If 
sinuses are present it has the obvious dm Ivanta^o that the discliargc 
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lollrtts unikr t)ji, rigjd cnsc In tbi-* conmolioi) Jf sbouJ I be t}» Jt 
Solierj 1)1 Ital) consukrs *iUMiilap,<’ , iii )jis words flit 

bonefit of the mtthiMl lies in the fact tint then is in onto \ ittiiiatjon 
by Bpecific products of the tuberculous 2>iis in cont ict with tJic broheii 
shin around the hstuli under the apparitu» The principles of his 
method are similar to those of Orr in the treatment of acute ooteo 
m>ehtis. 

Whichever method is employed the iimnobilizati fin Ah oul d include 
the l oints above :ijid , bplO|^ v t h j^iffccte< l | !iiirl_sh(w ih) lie continued 
u ntirilic mcuT^is completely hcaUd, ns t.vid(.need by radipro^c ar 
exaiauLltiQii Th e ni ioimum»pmoillof_ti\ation shouIiT be bjie TtTr 



Fic 10“ — Tuberculosis of Horn TVeali Mb) \rtlficl^I bu J 

This prolonged penod lu hod miy pixxluce certun reactions K cunl 
cJiJcuh result from the !>t,iga,itton uf anne in the pclirs of the ijdney 
and mas shosv thcm«chcs by lorn pain ind hemutuna They ntiy 
be presented by dntikin^ lar^jCr ipiantitics of flunl — up to } or 'j junts 
<1 idy — and by turning the patient or tilting him it rcismi iblt, mkrv da 
so that !ns stagnant ikwI may Jw iniptuil 
Operatise Treatment 

OiKritton may lx. indicatwl 

(a) \\ hen the dista&e w progrc»in{^ toiijervatist. tn iti{i<.nt 

(//) When toJiservafise tnatment ssoiild of nmASits Ix proIoni,,»vl 
hospital tnatiiKiit is iin|K)>sibIc, and home conbtioiis art Ind 

(r) WhenthtruH ilirgt.M.(|uestnun habl« turt^uU m the form ition 
of a iold ibsttNS md a contmuwl disclmi}, 

{/) Whtn thtrt. is sttondaiy mfectun 
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Optratiuu IS coutra indicated when the patient is under tlic i j e f j. 
or when nillnri Ilggnmmntmn hna nfpti rrt \ 

The Operations These consist of — 

A Gouging or cuiett'^ of the diseased focus 
B Resection of tlie affected segment of bone 
(i) Cnretlaa e The affected portion of bone is freely expose 1 the 
penosteimi separated and the affected medulla opened bj trephine or 
dnil The interior is then thoroughly curetted The resulting cavity 
may be treated m a vanety of ways eg the insertion of iodoform 
packs bone chips or Becks paste The part is immobilized on a 
light removable sphnt till the wound heals Thereafter % plaster case 
is appbed and retained for three to six mouths 

(tt) Excision The bone is exposed and the penosteuin detached 
to ex^sg’htfalthy cortex abo\e and below the situation of tlie disca&e 
The bone is di\ ided on the diaphjsnl side of and some distance from 
the lesion and the fragment contaimng tlie focus pulled upwards to 
separate it from its ponosteal bed If— as is usual — the affected por 
tioii 13 the nietaphysis the fragment is now ivrcnched awaj from the 
epiphyseal cartilage which is left behind attached to tlie epiphysis 
Otherwijfi the bone is divided by saw or forceps and the affected por 
tiou lifted out The periosteal tube is now repaired and a light splint 
apphed until healing occurs ThereaRer the limb is encased m plaster 
which 18 renewed everj three months until a new shaft has fonued 
The gap is first filled with blood clot wluch later orgamzes to provide 
a scaffolding upon which new bone is deposited by the periosteum and 
tke diiided bone ends The regeneration usnaJJj occupies at Ji jst nine 
months but as the bone is still weak at that time a light splint is con 
turned until full weight bearing can bo commenced 

TDBERCUIOUS DISEASE OF IHL \rRlEBRVI 

coi tniN 

(Pott s Disease Spinal Canes) 

Tuberculosis of the vertebral column first described bj Percival 
Pott and smee associated with his n^xe is a slowlj developm^jjiscase 
chixrdcterr£&J bf ctasaAiarjAy atrth 

I^CIDfcNCE WD ExiOLorv 

Vertebral tuberculosis is essential!} a disease of earlj childhood the 
majonty of cases starting be tween the ngc'i of 1 anti o although m 
hospitals a great number are of an older age period owiiij, to mcfiicicnt 
iiutial treatment and recurrences It is commoiier^m b^a than in 
girls The symptoms are frequent!} attributed to imiirv w here such 
injury is definitely a factor ashgbt trauma is cou-^idercd more important 
than a severe one 

It IS commonly found that children inth Potts disease haie had 
tuberculous parents but on tins pomt statistics are unreliable In some 
cases the infection may pass directl} from parent to child Severe 
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The Sequence of Pathology The di&ease begms as an infection 













-0 j)tr Cint of ciscs \f lti<> I hns colt(ctd un lor the mttn 
lo uaitudunl on tht front of Uit* \ rt«frT( iKwi’ s tlicrt. U 

imiy niiiiin but more UbU'ilIj it bitomts furt!ur jliv.cmuuft'd ilonj, 
out or suviTiJ <our>H-S I t ma\ ^lass bukN^nrN *nui ni\ nit tlii. \cr ^ 
tt I r il t uut — i Mruii** t rn»t “tti n ftsiikin.* is,tt usuijh tltK > in 
j ^>^3^ re on tin Hpmil It iiuj trick l jiu 1 Irtoiui 

(iivtrted <>} ^ inuus aintonucil structuris 'wuli in I)Io«hJ \iviU iimtH 
or jimHcIid Tilt abscess nii^ tbenfort coiut to be vituitwl it i con 
sultriblt distinct from tlit site of the on^tnil distiM. ml a kiioa 
Kil^t of the [los^iblc titu itions of ti I ! «t> c s. -g. uritl tin f (ctors which 
ilctiniimt them is of treat tmi)ortan< t 

d/f Ct ntctj] Ry iiun The iwlIiBaj traicrR^J bi tTilHrttiloiw ikl rw 
m iliseiseoTuicctriKul me ts dtUniuncil bi the itUchnicnt of the 
ct rv io.i} f laClX 

(«) It iiw) t<jlltx;t bchmJ tJit prutrl-tbral fiy,n in front of the 
iirttlral IhxI}, coiiitituting on*, vmeti of n al 
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ibscess ultimatelj such an abscess pouits at t!ic poOmir 
ed |-e of tliL sterno niastoiil 

(i^It may penetrate the pre vertebral fascia and so enter the 
nifiutli or one of the viscgml compa rtments of tho nml. 

maj track between the lateral ^surface of the \ertebm and 
the posterior cervical muscles and perforating the deep cmv ic d 
fascia appear on one or othe r of the spinmn; pmop -.g 
I T Joracic Heawn In thoracic Pott s disease tlie ab&coss is 
Usually small and frequently remains i n-clo^e contact with the spine 
not uncommonly it gives nse to paralysis from pressure on the cord 
If the abscess is large it may extend in a variety of ways 

It may perforate the anterior lougi 
tudmal hgament and occupy the 
p osterior mwTiashnnm i — ' 

It may pass laterally tlirough the 
pleura m\aug nse to a ti d emulgii?'. 
e ninreina 

\i4 ir may gravitate dowuwartls l 
n eatti the medial arcinte liirimen t 
and ^ssum^the characteristics of 
y'l l imbar llosce ss 

VO It may track ba rlwanU hetwoerL 
t hetnti£i£s£^liccgsscs 
isy^t may extend a long tfieintercn fiL 
y^esSfi^jmd reach tlie surface cither 
ivith the l ateral or the a ntenoiL, 
mtercos^^^jt^g^es 
(iP^t may f oUnw fhe rni'^^ ^ ^ 
posterior pnnnri }\ 

i ntcrco<gtal nerve oc. its 1 rmcL us 
Occasionally a t li[ir.nnc - ccs -. 
under tension triusmils the j ulsa 
tiou of the aorta to tie «pinal 
coluiim below tic area of bseisic 
iiul an \ ray wail sliow aiittm r erosion of ti c bodies yu t us 
in in aneurism Tins is known os an aneunsnnl syn Ironic 
r.iiniliar Remo n 

^ ^itmhin hfi^T^m -ny nyfj»n d foraanlst fr> wifpeHio gl^ g ^itll of fhe 
p ms. and then graaatate downwards until it appea rs I elow - 
jho in|niinafnganiEn t on one or other side of the femoral \ f. ssels 
\bflt may pass dow n i n the «>] eith the psois^ and tlicn pass 
laterally deep to the fascivihaca to appear just medial t > tl e 
, antenor superior spine of tlie' ilium 
hf) It may track forwards without eutenng the sheath of the 

pi^oas and infiltrate alojg the linea olUl c groat vessels thus 

It may accompany info , 

the thigh or the hv .DOgastncAgseh into the aAJtvn ft! pd_\.i^' 



& Ion of the 
:l ra o lu nbsr 
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((fflTt ma) C'ctend l aterally luto-tht. sheith nF thn i; | ip(3rntiiVlTn n- 
b orum, and so become superficial a ljo^e the crosg^f the iltnm 
niaj follow do rsal brancbra fbp IniiiLir .irtprio H, niid 

abscess tnaj also follow the course of the posttrior pnmarj 
division of a lui nlnr nerve to point soint distance from the 
middle line oftlTe hart^ 


Pressure on the Spinal Cord 

ParaplOp'n occurs as an unfortunate scipicl to Pntt s ilisp.is p^m 
I I per cent, of ca sca-iccordmp to the latent stati'.tics thoac of Butler 
and Seddou Age liaa bttlc mflueiicc on the onset of p iril_> sis although 
it 13 more commoiil> seen m childhood because of the rclitivcl^ higher 
mcidincc of the disease at this age penoil 

Pinplcgia 13 r jrel> met with in disevse liel ow the l evel of tin, first 
l umb'U ^c^ebri'since the cord has tennimto i luiow thw noint^nVl 
aslUorobic disease is tar more coimnon than ci rvioddi<i(» as<»tbi 
(Sy'ILt cent ) ol paraplegias accompiuv thorarir leamn s-j I n adlitinn. 
to the greater trlqinmw oi disease m the unmr^Kl muldlc Jhonii c 
remon. tfl ^arrtw mgbYHIc bcuv canal he re and thub tliculty in^ecuring 
comDlPtrfivatinn diiritig treatment mrrcascathc nrot 
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process It usually occurs wjfhin the years , K-typiculh a 

complete paraplegia , and iOhe patient 8ur%u\ es recov^ ensue /-» 
Par^egia having its onset 

pe reisting pepiMently. gven if the tuberculous , 

qpiESceut In most cases it is indistinguishable in its early stage Ironi ^ 
T) pe 1 It is complete at first and may show some degree of recovery 
before passing mto a state of ]^rniauent paralysis 
(B) Paraplegia of Late Onset 

Paraplegia of late onset appearmc at nnv turn, un to ^ 
many year; after the di<seT^eJias.b peomp_qin^jjii- U Q 

ap^rsThere may or may not be evidence of activity of the t uberculous 
lesion The paraplegia is almost always of a p^rtml n.ihirp A\ith 
the passage of time this type is found to fall mto oue or other of tw o 
subdivisions 

(a) Recover y takes place under further Conservative treatment is 
for active disease whether this is present ot not 

'^b) No recov ery takes place under any form of treatment 


Type 1 Paraplegia Temporary Paralyists of Early Onset 
This type of paralysis is found m earlv activ <» Pntt’a Usually 

the Potts disease has beeo recognized before the paralysis, although 
sometimes the paralysis la the first trouble of which the patient com* 
plains Ev en then however the Po tt s diseas e may be rccoymzedjvf 
ali ght deforh iifcv lo cal oPjeferred p^iin an d NVars 

The ouMt IS almost always w ithm the fipit The nrt ^« i3 

13 usually ra^ld. being further accclera^'by lack of treatment VTu*, 
c uhr rr^nka ess wco^rAw ation and sva^ttriti gp j^z Bnst and proares i.. 

^‘*** mcreasingl v freq u Tpt att 'iclv 3 ..of 
general' riext^spa^ ,. so t hat as t he para lysm deepens it nTaJ become 
3 nflTTole^j^wij ^jlexion ^ ParTijptna in_eit£asi o.nTnffiCTte3^ jnromplete^ 
lp s]nt^~Qt-the-cnrfi ^^prt{^^n_tiakUs-Jia^Sng pg n^<vH rnjy ip^r-agjrin hprc. 
t hp par'iplegn. is flp-cTnn tc-IjoI p tliickncgq of the rent Ins t ecnpiP, 
i nvolveii nnd.tbs-i wngnosig nerp^<^ririlv ^ i In the worst cases of 
all spastmjty may be lost and the paralysis may become almost CflUl— 
and with such the outlook is always grave Although 
rrjomAm^nPCs are usmlW the fii^t to app ear t hey are sometimes pre 
celed bv changes m n ^which ariT of \anable distnbutiw but 

generally a tfertmg the extremities first audmost completely R^cntu/ i 
of impend fgre^ig n htc tp~itu5 ^ Later automatic action of thti^ 
Bj^ncters may become established or, m the most severe ci«es, the 
sphincters become coinpletely'parahscd and e«ert nocontrol Finally, 
with deepening paralysis mu ch vHcuhr and trpplno^ chang e may be"^ 
present m the extremities and m parts exposed to pressure, and tlie 
patient commonly fbes from septw absorption fropj bedsores \ In tins 
type of paraplegia the conditi on can ryinam sta iiopar y for manjjnontl^s 
—cer tainly over a year — and theti -^ze£Qi^£.l^mt_Mfrr R^ov ery is 
generally associated with and is sometimes preceded by climcil or 
X ray evndence that the disease itself m lessening 


TUBERCULOSIS OF THb SPINE 2So 

Till- UMllllj^cptoiI CMhti.iti m.of T'l / 1 is t int t) . 

c orl IS rnm^r iv 1 mfrlMlurdh I r ,ni .ih. I nif HiiHir iml -Wl.lnii 
believe that Ircquently the coi'iprcb&ing factor is ^ranulatiu^i tisaue 
rather than flmiLpus They jx)mt out too that panl^ sIs ma) occur 
III tins type without true compression of the cord aiul in, such cases 
the interference with cord function, is due to the vascufir ami toxm 
reactions in the cord gecondary to tht> nm ^ hljA iirinf:^ t idipiriilAsi-^ (i 

hvery case conforming to this type recovers complttclj under 
■elEcient treatment unless certain things happen 

1 The imtial infection may be so virulent thit the patient dies 
npidly of tuberculosis before the paraplegia has run its course 
i Tlie disease persists for so long that the damage to the cord ulti 
mately becomes irreparable and perm anent 

3 iVu accident occurs vascular or skeletal risulting in {lerniment 
damage to the cord 
PBEVtNTlON 

As paraplegia is often the first evidence of spinal canes prevention 
13 not alwaja possible Tiie only measure applicable during the course 
of ordinary conservative treatment that is of definite value m dimmish 
mg the incidence of paraplegia w hvjx»re^ne>o» <->f lu this 

position the involved vertebra) tend to s>e|>an(e and arc relieved from 
longitudinal pressure and the grinding r<suUm„ from the constant 
respiratory movemeuts is reduced As soon as ictjvity has ibated 
h>perextensiou should be discontmued and the dl^eascd vertebra) 
allowed to fall together to some extent w 
rBtATStf VT 

The treatment of Type I cases is <f almi f ever) form of Fotts 
paraplegia is primarily c onservativ e by means of fixation ind home 
type of apparatus as mil be <lescribt<l 

U hen s pasticity becomes niarkctl adhtMvt cxtetiMon must be 
apphed to the lower limbs anel metal splints applied to lioIJ the feet 
at right angles and the knees m extension Jn the more severe coses 
extensions and spimts arc not tolerated owing to the uricootrollahle 
spasm In these c-ises the lower limbs must be hft free and ai^Tyt 
joint p ut through ita.full raiijC of inovtinent twue a d iv m f.pl< r_t^> i {) 
prev ent the dm elonment of co ntractureA, 

OitkVTioN tlthoueh nK-»t casci r ecfiv«r«<jx ntUHtuis k tin re ire 
cxscs bonkrmg on the Tyjie 2 ((ontmiieii uctivitv of <Ii east) group 
m wlueli the paralyses es so profoiiml and so pnlonpexl that tlio pitiint 
IS rcduccxl to i coniition of extreme inisiiy and the siirgixn to a sUte 
of constant anxiety In tlies. ea.vcs operatton is of v alue, and is n ore 
over certainly indicated where tluiv w cvidincO of j>res.suro oil other 
vital structured xUch is the pharynx Or mt nn ill n it rkbeiJ. , 
I itiLCr ttnp siy manths rtft/ g»>ii» e< hr.if.sr i nfrr M is liin nl tfViPfk 
pfctflv although tlui duritiou of paraplegia u not nice-vsinly jxr se 
an imlication for operation 

fhe operations earned out at tins stage are—lalcrd drauu^at of 


256 


TUBERCULOSIS OF BONE 

t he spm a l. absce&s b\ co->to*lf^iiaveri>fir>nnu m tVinmf'm cases »nd 
i nctsioa’^f the abyess m Gr^ymg results mliy follow 

suclToperations, for there js an undoubted connection between drainage 
of the focus of disease and rehtf of the patalvais 
Type 2 Paraplegia Permanent Paralysis of Early Onset 

TJiexe IS a certain sjiiall number of paraplegias m which the pan 
plegia 13 of early onset and associated with early active di&ease, and 
which remain to a large extent permanently paralysed , these cases 
thus fall mto the Type 2 group T hw nf_ tl-m pTr-il^ ^la, 

ijcJi.gTi.ilK jliip to trea tment in the e^irly stages, but m some 

cases it 13 unavoidable and due to urp^ri mlLlcJg QH dairiige from 
sud den iiiPcbiiYt^ l or visdlilar d isaster 

'Hi ere are*'n!re^c5DSo pa thological types of Tjpe 2 paraplegia 

1 PvRiPLEGlA op SODDE^^NSET RAPIDLY BECOUIAG COMPLETE. 

This^vy be d ue to n smglp vertebnl bo<ly or to acute 

tl^^Uin^Mj^n^^eoord In both cases the striking feature is t he^nlden 
complete piira!\.>L"^if. m the former the concertina collapse can be 
demoustmted radiologically, whereas on X ray of the latter ‘‘how*- 
uothmg apart from the usual tuberculous lesion 

2 The Spin a Tumoob S\sDROMB This condition is fortunoUl) 

rare and resembles am extra medullary tumour The cor d ta (hmaged- 
hygTipiil.ittXg and this is the only form of Pott s” paralj sis Tn 

which the neurological signs develop before there are radiographic 
changes demonstrable m the spine 

3 Paraplegia vmu Usual Onset but peesisttno iv Severe 

Fopm POR MAVN Months C a«^3 m this group ire Tv fH. 

1 at first and gradually drift into TrpP_f>. There are t liree nosvihla . 
expliintions for the pro lopgatiotwif the severe ninplogii and ttiev 

Tr.ll hg rPi niUI fhp Y nv 

\'^ni ) n}fvi}m} .Ih-iloralinn \\ here the po atenor intervertcbm| 
l oint**- o r the pedicles a nd art icular prorpiaps ire de stroy p<t a patho 
logical d^location of the spine may take place with pmchuig of the coni 
fty ‘^P'7 icatm If destruction of the \ ertebral bodies 
leads not only to the removal of bone but aLo to the formation 
of In n p V^qiica tra th ese may be forced back b v the collanae of the, 
ot her bofhes into the vcrtfhml rnnnl ^lipyp thcc coinprigs ilm cord 

Til V?r»^»>/fv/ Ar/in^ tfe Disease. Fortunately tlie s uila, of 
contmued activity are very definite, and oi^ or more of Tliciii^n 

present m every case They are — i rre 2 iihr fev er^ v\ a XJmy 

e vidence of-exteiiAion of the bonyjesjon^a nd i ncrc i<-e _itL «iztLiiCZ li^ 
ami sometimes tlie appearance of Iresh tuberculous 
foci m other" parts of the body 
Preven'tio'i 

K l*MjJjiri^^Ml_jTT^ iTi~vt>iiiTip^ nf tlin^ pino 13 the oiil} Don-operitive 

measure of anv value m tEe prevention of Type ^pa/apjcc.ia 
fortunately, the condition of the patient is sometimea~’so cntiuil tiiat 
this ideal method of nursing cannot be employed 
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iREAIilLNr 

In ^i^tombu^ of \c «ol3__ supplying tfjt cor I uul m loiicertmi 
of tlie vertebri no radical ^trcatinciit is of aiij a^iil F irl? 
J^ngpgiOimjs indicated m all cases of ^piml t»n>f>»r,svn Iro ine. ^»^)i 
i f t^Lc sl i owi ft^at tK^^WuIitToii nmjie completely cured bjT” 

sUFfiieal intervention Co>to transvoi eetom^ w incjirateil in all casts 
with coutimicd aotivity ot the, diseisc and there is evidence to show 



vuiTtmip' from a tccru It<c* nee of lh« diw'tNO in tht mijjhWirhevxl of 
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t he 8pmil corj lu the mmont} there is e\ideutt t]jjt i xmits fo 
s h^tchiDg of the cord over *\ bon\ ridge m the floor of the spinnl pnt'n l 
It IS most difficult to distinguish betWMii the two \ arieties of causation, 
hut a Miisideration of the followup points may be of value 

1 vThere may be climcal and X ray eviilence of active disease- 
further erosion of the vertebral bodies, the shadow of a recent abscess, 
or a fresh abscess dischargmg from the surface 

2 'The absence of a bony ridge m the floor of the spmal canal clearly 
excludes bony compression but the converse is not alwajs true, the 
presence of a ridge does not nccessanly indicate inechamcal compression 

3 If the patient is treated by a method that tends to decrease 
the angulation of the spine jt nould be reasonable to suppose that a 
paraplegia due to mechamcal compression would either improve or 
remain statiouarj r If in spite of such treatment, the paraplegia become 
steadily worse the cause must be infective 


Prognosis 

75 per cent of the cases of this group under IG jeirs recover la 
later years the prospect is not so go^— about 50 per cent T he prog 
n osis as regards life ni late onset g aia^lcgiaiscood 
Tbeatsient 


The t reatment of panplegia is con^vative 


Prol oajtcda^ m recuoibe^y is nece^g^ of 

doubttul value and there are no ratioiTal grounds for apply ing it Q j^ 
hv p intervention mnO (Lcongidcreil but thc^e cn«es nrehnd mis wha t 
e ver opcratiou is performed on them Th ere is gto^ss dtformitv of the 
chest the vital capacity is d»inmiahe» l and th ere is Leiieralh some 
msutticiencv If A fresh parav ertebral^ aV>^ {i^»«i ilpiimn 
gfrntiip cnato tran^prspprfm iy is mdicalcd, though generally the re 
activated &cUb is confined to the spmal canal j 

r.TminVctomv IS usually the only hone, ^ b ut smpp Jlte mtc grity-tif. 
t hg^spmoua processes and lannoo; is sometimes the only factor preventi ng 
dislocation of a severely (tamaged spnt> !)»■■ nji era tion it^li' should 
fl lnays be combined ^y dh^^ftmg It is possible that operation will 
piove more successiiii jn cases where the cord is stretched ov er a bony 

ndge and m these cases notlung less than, the removal of the projection 

over which the coni is stretched will sulB.ee 


Mode of Repair in Vertebral Tuberculosis ^ 

Healm u of spmal canes o cfuis by^tho absorption of tubcrculoiis. 
debg^^ Us Teplarement bv imroiia'‘l{ksne. a tibrousynkyloais wcur 
rjnghetwecn the diseaccd botbes lat gr ossmSitj oiV occurs, ugim 
imncipaliy in the region of the priiuary diseSi?*— ttT'a lesser extent 
some new bone formation tahes place in relation to the postenor arch, 
and adjacent lamuim and pedicles may thus become fused together 
The new bone is soft and yields easily, so that unless adequately 
protected it may bo unable to withstand the supenneumbent baly 
weight even though the tuberculosia is completely eradicated Ihus 
it Inppcns that under the strain of ill health or overuse the defornutj 
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SuM^^AR\ OF Peevevtion avd Tbeitme\t (Seddon) 


v^cute thrombosis of \ci>slU 
suppl^'ing the cord 
''^nctrtiHft collapse 

^pmnl tumour Bjmlrome 
Continued nctiMty of dis 

CompnsBioii by Kques 
(rum 

Pathological dislocation 
Posterior sjiinal disease 


Type 1 
Prr\ci>t OD 

Not always possible 

Hypercxtcnsion of 
definite \aluc 


Type 2 
Not |K>3sible 

Hyiicrextciision 

Not possible 
Costo transvcr>cctoiin 
whdo stiU Tt|>o I 
Hyiicrextensioii 

Hypcrextciisioii 

Not posiible 


Tn>atmt«t 

(<i) Pnmanlv conseria 
tivc 

(l>) (^sU) traiiflversect 
oTny in any severe 
case likely to become 
Typo 2 — c-on 
tofftxl acfinCv of 
disease 

(r) Incision of abscess ui 
ccnioal cases par 
licularly if there is 
pharyngeal obstnic 
tioii 


Oiicration contra indi 
cated 

Ojxrration oonlra mdi 
cated 

Laminectomy 
Costo transitpwctomy 

lUmoval of bcquestnim 
sliouli be attempted 
lUiuoval of bony ndgo 
possibK of value 
Luiiiiiei-toiny 


Type 3 

1 tBointtivaliiKnloftho ConserviliM la ijovero 
tuberculous spne at < u>cs, ixt-wibly lamm 
every stage eoiorny and graft , rr 

inoval of tuberculoiia 
material or of bony 
ndgo if mechanical 
comj rtssioii w j a-v?nt 


SU51MAII\ OF PltOl NOSIS 

A guide to prognosis is given, based on tin- iiturologiLil ft iinrcs of 
Pott’s disease, irre.s()c<tj>L of the cause (Stddou) 


\ery tavouraWe 
vi^ani legi a in cxtcngi on 
t^-VDluntarj" control” never 
lost 

^ ol untarv contrcl aba^i it 
f< r not l ifiLtr it 'ialO 
jnanihs, 

''■Absence of sensory loaa. 
vAWnce of epliinclcr m 
volvcmcnt. 


Lnravpuiwi le 

‘'yilnncter involsemcnt. 
Cnnary mfectim 
*tfr» gruncy 



in cauda cquini and 
I rachul lisiuos) 


l^veaofv I inlirvM n!n>l 

fxw* of vibrsUon aense 
xOIl ag< 
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ijjaj vctiiilly iDcreist and yve nse to borkHlio after the dial is 
c Q)i>})) telv hi ikd IIjl cim of tlio dwiii. in tlic* luinKir ngzoa fro 
qiientl} results in complete bony iiiikh) between two uljafcnt vertebne 
with virtually no Uefornut) 

S ^Mi^TOMS o> SiiNAi Tl nracuL Q ^tN^ ' " 

Before tlic actual onset of charactcnstic local sjmptoms tliirc ts 
■i prodromal penofl frequently preceded by one of the exanthemata 
During this stage there is ^tcti some ^etenorition in^he general 
health There may he l assitud e los s of weight i poor Tori -tite md 
often an evening nse'^f teiimentiuc Ihcse symptoms last for -x few 
weeks or nujHlfs'Tiul'Tvenrum^y^ie evidences of spmal trouble appear 
These are 

1 Pnin . The occurrence of pain is usuillj the first mdicitioii of 
s i)iinl^i«^gfifiP-, 1 fie~pain may be either hical le experienced m the 
lack or referre d along one of the spinal nerves In cither cisc it is 
frequently severe because of the free and complex inturc of the move 
incuts of the spinal column ind because of the close proMimty of tjje 
spiinl nerves Wlicn felt locally the pain is icute 'ind ^tabbing and 
situated over the aficeted vertebra. It is if ^my itci-Bv-jiftA^nn mii 
the spi nous process, or bv the.rotitton of the v<rte)>n prodiieexl hy/O 
pressing on the transverse proce&ves 

Friser siipoCsts the employment of » viscero ‘•ensory rellcv. test to 
elicit the pain If i c gl^l s^pon^ *^ w «lrawi> down the back ,nu.c.Ilic 
tips of the spines sudden s<^vpr^ pnm w . vp. riiJir.L_.L-»)i, n 
over the area of the <^l'^o\ se 

The referred pam is referred to the distribution of the sensory 
nerves it is less acute but exacerbations may occur fhc skm are is 
supplied by the reliteil nerves arc hyiicrscnsjtne to pressure 

In cyrie^of t he corvi&.d spine tlie are i of r fi rrr !_} iin is usuall y 
s ituatel _ovor the ncoip it anl TiL^h^aniia ni thor.iw-.7it>eAse. it 
takes the form of mtercost d neurili.u in thoraeo Iiimby divca of 
^rdP'lTu n^ pr rprTivtrTc pim 1 he refere nee in tbsevs of 
Uihibir sm ne is to th lups anl le„H , 

^ iVfgAf Ciics m fn ffiwrt av fA-w .•« faiAr 

til! JSH ( f tlic I irgir joints but do o re n dly occur au.dj clm of thi 
c t rv i< al or t hgT-^irif, If rtrbiy^ Ihcy are rthablt ivuluircof the a< livjty 
of the tuberculous proc«^s 

3 Paraplegia Tlie pathol«„K »1 tvpkiuiti in of the van us forms 
of parilysis has ilrealy been diNCUv.esI m some iletul jt nmims to 
consider the a-v^iatc<l elime d fiaturcs ^ ^ 

The pardyMS iniv inviufi-»t itself earh or Ijit .. m the emr^ of 
the diseise it miy ev en an>< aftef ip ; in iit_ nifc In any event 
It IS imiKjrtaut to se in h for its t iriicst cviUiiecs muci the pn^uosu 
tniy be notice d)Iy dtennl by upprupnate tnatuimt 

Uluthcr i irly or late the piraphe^ie svmptoms develop griiudly 
I f tlio clu l I has be< II ib l te go atyut, he imy uotue somej^ifTncsa 
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a nd tiredne ss or ma y show a fres h tendency to 5tumi)lg or trip 
There is dilEcflltj m mounting stairs j Theb^a>n^toma arc all the 
rc&ult ol liiuscuiar'^Disfipitv . sensory changes jf the^ occur'''U(r" 
so only a consklerable’"'^time '"after the apptarance of the motor 
pljcnoniena 

4 Abscess F ormation Tbo situation of abscessacs m tonncction 
with discose'^ih tfieT’^iouV segments of the spine has been prcviousK 
de&cnbed , tlie uu estigation of these sites is an essential part of the 
investigation of any case of spinal canes but IJic presence of certain 
s}mptoms will attract particular attention to the possibihtv of abscess 
formation 

Thn rt»trnphpvnp^.aLahgf»rs^ of cervical disease IS associated with 
dvsphiga and dyspnc ca abscesses in disease of the upper thoracic 
vertebral ‘we usually anterior, and ma> ^reforc involve the recurrent 
l aryngeal hprve s~aud give nsc to d ^spnay and v ocal*1^iangc 3^ 

I II the bmih,'ii‘_spnic . t he debns scc ks.thc surf ice jisinll} as j 
tt isr»esj^ and the presence/ infective jiatgfj i| is so apt to induce irn 
t3!nj h~^mr i£5m ^f the musrlc . (h at t here isiiftcii p ersistent flcvion, 
ajid [dterat rotatioiyof tlie Jmib^ ^v^ttcmpt-to overcome these defor 
luitlcs being attended with grM t jmu ^ j 


T hI:. PltVSlCAL E\,VMtSAT10V 

' Toutuio ’ method of examination should be employed lu lu 
vestigating all cases of spinal tuberculosis This should take note of 
the patient’s gene ral ipp earance. st imlmg attit ude, and gji), and must 
include i nmiutc examination of the spiui^and ptlus An X rav 
cxammatiuii is essential in cvor> case 

1 The General Appearance A sjstciiutn, },cncMl cxuimiation 
may demonstrate the presence of other signs of tuberculous mfectum 
In gtncnl tbc body nutriti on is jKior 

2 Attitude and Gait There is often a strained and expectant 

facial expression for the child is m contmuil dread of an) sudden 
jar or movement \\ |ipn w .irtiiR no matter the situa 

tiQU, the. patient w .ilbs lee punts soini flesetl to Usscu the \3 

jar of sudden iimyrmepts. In addition disoa&e m cacn situation is 
as^ciated witli n cbirackrjstjc gait or vUitudc 

In iip p/>r yfrYff.d dis< asi , the j)os)tJoo of thc li e id IS sinniar to » 

m w ry ti cclv. but the n iiot mtntc xl In loiitr cervicsl diso ise, ^ 
thc head is t^nvii backw inis, ami to one side 

In iippLrMtinnriP «}i ease th«» ghouldtr* an tiimhI uid the arms 


au<l shoiilitprs driwn l^nrkw inis f lic head apiK irs suntvcn u viiiig 
f o tTi( apparviit shortniinj of the mxk ai» I tlic ittitudo is aj^lv ' 
rt hrrr l to as the ‘ unluan '' " 

~1n i ||ijlYi»>rnrTP ti lt anuro nor ilianuter of the <he^t 

IS con->idrnil>)> inrna.id. Snd owing to .the >tio rtcning in Matiiru 
n^Ticnt ap;?» irs"'s)'m?t<v} »nd tht arms >ii _un luh hv>^ 









s/ I 


THBrUCUIOSIb OF THE SPIM 


.’W 



TuUrc do 


f the Sj I e 
j le i (lltfsse In U e cer 
I K I reiul(y« uno C 


I» julaUoH i J Hhe Spine 

(hyphosis) Hub js tht jnijst tommoi) 
siyT'^inS tJic result of-tljo-coUii^ 
o f the affcctpfl \pifphn nr 
autTvanei^n degree with the extent 
of the disease \V hen a senes of \er 
tebra; are affected tlie projection is 
slight and gradual but wlien only 
one body is diseased the angiilatioii 
IS localized and prominent The 
an tenor type of disease which affects 
a long segment of the column is 
associated with a lon^ gradual cur\a 
tiire similar to that of tlie ordinary 
round/slioulder:^ 

W) Scohnsi/ s Later d devfitio n 
often complicates kyphosis uulocd 
the case may be mistaken for one of 
simple scoliosis 

*^) Jinnrjhij Tlienormal aiitiro 
p osterior ciir < nhiitof^tj>d 

even though tli^_^rtical axis of the spine is stni^ht Siicli boird 
mg or flattening h the r<Milt of iim<yii]ir n iditv^ and as it is.. . 

■“ one o 7 the earlicbt 'umk U siuns to a 

gplKur Its Kcoinition is ot m it iiiT^ ' 
port once 

Torfo Ihe spUHS above 
ind below the sik of tlio ihst ist nuv 
show c^g gera ttd forwanl ninatur t 
to tomiwiiikttc ioKTlitTJphobis. 

(c) Pant t f he 

width of the column at the sito of the 
disease iniy be increased or a rol h 
gl sQcss may be seen jxmitui* at one or 
other side Such tluckemiig is bclUr 
dbtiiiyii hod bj |ig]palion the iin^or 
luing drawn <lonn tlie buk on (itlar 
side of the spmous proctsMS 

The exact extent of tiic defonmtv 
sboull t«5 reconhsl m |)trmment 
fihhioii, this la biat done b> moms 
of goo<l photOpripUs, t ikta from the 
back an 1 from the side of thi {utient 
'I The \!ovcnicu(s of the Spine 
Th ^ _,r tfgt»ir^L, -fT rts to infs t th t 
d ot ib*s ^<_rUl ri n»ult m i mv <ic ^ 
cornf 1 TiJiLof imischs^uch cllti.tivLf> ^ 
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I [u nits tfic &piinl m o\ <-niuitj > X1 >ls must iihi^ 1iH l a the mu st 
I charactenstic m^u orPott s tfcsp ' ffi eh, \\ it llic iiitTro nostthor 
J lat^aF \ud rotatory mQ\ etuents o f the carefull\~testc(l 

' Cen icnl_ liegm HB-Jon ’ tensio n and latei^CmoIimeiits are 
[united in tuberculosis of any part of the cervical spme r otation is 
also lim ited when tli o ntlanto aanl loint is implicate d " 

T horacic Regio n \ 11 moaements are limited, but p articuhrh that 
aiid'the uorinM thoracic cur\atiire is.replacetl bv an area 
o f iiattenmg' "*^ B'lieii the patient is ask e<l ta pick up snm/> frotn 
the floor he does so hi flexing the leg joints to Ion er huiistif and 



rio lie in LnLciIcd Case of Fio II — Tulicrcufo-ia of (lie sij me 
Thoracic D cise Tbeddorn «yl Uenei noT he n^nli -r- 

a Ic TetlehTC i dl all e uF u drrl; j il •rax- 


by keeping one hand on his knee to support the back anil <o ivoj 1 
the unpleasant con&equeiices of a sudden jar In assuming the upn;«lit 
posture he slowlj rises the supporting hand or hauls hew^ ^nihi 
ally advanced up the thigh — the s oralleil- rlmiling up Iiih I ir ^ 

pi^inrpiiVT P- 

Zunharffeqton The iionuil lonJq is is obhtcratod inl tJcva^o- 
spina lis snows markcl IjoalndE g ' ’ 

5 Examination for Coid Abscess All possible ab'^ccss sites 
should be explored These are the p Hrx ax the triiiigl s of th e 
neck, the loins the il i_ac foss a, the g roins the gluteal and the i-Chio 
r^tal region Sometimes the abscess is rtcogmzcd onlj on \ray 
exalflhiation 
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6 Paralysis The 
l vsi3 IS spastic mth occa 
^l onat m\olvement of t he 
b hllg r and r^td ui miIj 
v ery rateh ^jix&- spn<»ftr} iIls 
turbaricc^rcscn t The para 
lyfcis may be incomplete or 
may at first be complete or 
become incomplete later Its 
extent and n ?ttiirf^ ik pen*! o n 
tlie level and the amount.of 
cord 1 ^ 

' ^\ lien the infection is in 
the c cmcil ^ rc_i nn the 
i dircii io "ic cLSbory and fiy 
n oglossal nerve s may he 
aflheted fhe arms arc im 
p il e b< fn ic - tlm . 

In j |inrnrir_djsoa sp there 
13 sp i&tic pinh sis of the 



£i« 118— ttscwsftoniTul rclcoftl olxaru di 
llcgion 

it «} lie t<a uwa t \lie IS 7 (hrvu h th« th (<( 

Mttina i« n » te re»t «* ue iw »n » t# rt/m ihe ^ »i>- 
duiar ab'>n a <0) (AlUr ra]b.t.) 


leg-Sj. nitlimit in v7}< ivf 
the onl iiyeter s 

I n lowrl oracic nil lunL^ 

thg inur'r itfuiu w p araple gic and the sp hnictew a omcim ics 
p aralyse I vs mcII There are t rophic listnrban cLg and often I j.tl sort s 
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Tlie 1^3 at rophy and remain co l d vnd bfoless The motor paresi s 
reaults in mJsujird icrkin^ moveinenta nu i H\ic _ait and shimblu^ 
and dragging of the toot, , sensory cliangcs are rare but there ma} bt 
pnn in the body or limbs and derangements ot cut incous sensation 
d eep reflexe s are c\ aggerate tl m the_ early st\ges but dis-ippear 
progre^i\ely as cord degeneration pfoc^dT ~ 

7 Changes in the Thorax and Pelvis The chest slions a 
variable degree of alteration ^\hcn there is a high thonorc gibbiis 
the chest is flattened and the sternum slopes dovinnnrds and forward* 
while the nbs have an increased downwanl mchnation 

111 low thoranc disease the 
chest IS b atrebsliap pil while in 
lumbar canes the whole chest 
IS displaced fonv irds and down 
wanls the last nb often being 
lu contact wath the iliac crest 
These errors m configura 
tion are readil> appreciat*^ on 
inspLctioa 

8 Changes m the Heart 

and Great Vessels The 
tm n mil size of thi. h cJiCjiro 
ofteii _ changed cspccuillv m 
distiseomTc ii TiDcir thoraci o 
spillM y 

TTio kv pho* i3 results m some 
displacement of the liMrt the 
base being forced downwanls 
and the apot tilted to a higher 
lev e! The i nvocanhu m may bo 
hy pertropl iicd* snico" the great 
vessels are often kiukeil o] posite 
the dcformit} Tlitse changes 
are Uttccted l)j the usual dim 
cil mt-thodb 

9 Radiographic Evanil 
nation The exaimiution is completed bj an \ ray luvestigitiou 
both an iiitenjjifistcnor and a latejal-Mew of the spmc being taken 
The diagnosis 'is thus confirmc 1 the degret and extent of tlie disease 
tstimat^ the presence of a c oll ab scess detected and anv evilcncc 
of healing detenmiud 

The lateral view is particularlv valuable as it sliows tviltiu-es of 
the disease loiij, before the other Jones st itcs that i rr gulaafv at 
[t he antenor c Igc or corner of the vertelrt i-« charoctcri-'tic i f t irlj 
Uuberciila is Uoub and Bidgle} believo that nargmyiii g c~f tli e-illlei 
Acrtef rd disc is the cirhe t in 1 ninsfe ron r.mt X mv sign tn tuhe r 
i r^ilosist nf the spine J>at^ as the spine becomes bucklct l.” the v er 
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t ghnl lod v_ boconics shnpfi fl lit atWitjoii thiriug tic ;cti>c 

the affected vettebne ate IcsulciLe d c-tl ificUi n lia^ occurrcil 
and there 13 a uint of clinfcy m the detail of the bones \s Imling 
takes place the decalcitication betomts less marked IJtmutely the 
di seased \ertebriO form a continuous ina«>3. tlirL intone rtebnl space s 
having dtsappcarc 1 and the adiacent bohes fiLjyl 



iao l — TViUr u» s f tfvo \{ 

T>>« I u k bu >c( f a 1 alcvl »>« t toixt ukx- 4 <>( tl e I »rr Un>ra fr r ri •!>»<» H (lulon 
of Um Uidln auJ 4 f <rn j 

1 Sw larjofileCltiuctilFtiturefty/TuhcrcuUKiaw 'yj/fci il Jit jwiij 

(») Ctnjfol t 

(i) J iimtation of head au) neck niovcimnti fnin iniiHli. >[ tin 
(0) Paiu o\i.r the aflecteil >tttcbra. j{^ra\£ited In iKNaun. on 
the top of the biad anl ruftrml to the Iwck of tin Inad 
and till, coutbo of tie ccn».al nerats 






(c) De formi ty rcs cmblin*? \\r\ noc k with the nonml cer\icol con 
cnvity or lordoois obliterated 

(d) The head is usually supported by the patients hinds 
(c) V bscess in the rc tronharvn^c al or siil i ccipif il repons 

(/} In c ists w ith c orl pre^a urt p inhsis of the arms li^for/ tl» 

(/) Occa.sion illy siidduj dufJi from disltx. it» n 



Jie. 


1 la — luUrculoa a of tbe bj i «• 

Tbe OIvkie aanl tl a (>prr lu u w ir- lu 
« lb cvllai-M of Ui« upfirr ir »l rah 






^ f- 


tl 1 <* — TiiUrc ilo» i of llio isj me 
I I’hT’*'*! J •(«)« ^ttero il utuaai {>!)>«• 
vf he fi 1 a ni teev d lun t at « tel re. 


(u) Lo(' Lcrnni! i i UpjKr Tl raae lUgtoiis 
(i) Mirkcd ripihtv with anQuIir kjjho is 
(h) Pun along tin. 1 rmch s of tl e ccr\ical or Irachii! plexus 
(c) \l-»ctss m Ui ritropharM „i.al «r bupruliMcuhr it^ions or 
in tl) m -dib tmuiii 

>y(l) Cool syiUjt iiisJ uv-i t« mm n if ^ r < nt-^niLS fir-t 




tic 1 — TubeiruJoftjs of the Spne Fio I 3 — Tutjcrculosis of the 

Duiub-l'eil Id like loner Umitk c % l«ll kt>vC9S nrMtu rtom <1 

region. of the teeUiii’lk^Ui thura c >erUl rn. 


(lu) Tlioraac and Thoraco-lutnljar Disease 

(а) An ^ar enlibu s and mii5a>iiltr nfflditv 

(б) Often palpable thickeninp of sp^ 

tf) GinUe pai n. 6r~pAln oveFaltectia spines 

(d) Pam radiatm^ to lateral aspects of the thighs 

(e) Unc. or p-ons ah ccss 



TUBERCULOSIS OF THE SPINE m 

(r«) Lutiibo sacral Disease 

(а) Dcforiiuty shglit 

(б) Vor^^phrnf _tLip_U nmg 

(c) Fumigl shaped deformity, n f pehj s 

(d) N gtmiw iticl referrcji- p^ -•>*» I»» n{nr 

(e) Often fl^vion antr^eutio liips 
(/) Psoas abscrsis 



tjo l.J — Tiber il HIS of ll e ''I im 
JlxU-titJt»ii}-rji^ffOrmni S arii>» JffJbJuv fiu \nUirtr *hbh 
oueiiss* (.aklAcsUu I luu Ukc I place li Ihetld aWr** raMlIr*. Tie dl^a^e !• i«w liralrj 


J)l tONO^iIS 

The rccognitjon uf c)nc> is not ilnhtnlt ivhen i ue]} inarkM] 
Iv^pha^is 13 prtaorit but if the rcsulta of tn itiimit an to be at ill 
sati'ifattorj a tliagtio'iis must Iw made it n subst uiii'ilK tarhir ^tagc 
lurthtr, the presence of i ^ibbiw is not miariabk , ^\tn m htc spuni 
tuberculosis with pinplc^n the hump* niai be il)s<.nt ^hc hn ' 
portjiit niull[ig3~\\lpcli catibtish' the dii„no‘*t3 arc n^utif^ , piin^i-luht 
«p 2 ^tiut}, a b.tos.s formati on, ml the r idiolo^u^l miixannus prt 
Mouslj discussetl 
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D ifferential Diacnosis of Pott’s Disease 
The earl} diagnosis may be anything but in easy matter , tuber 
culosis may be mistaken for a \anety of conditions In this connec 
tion it wiU smiplif} matters if the differential diagnosis is considered 
on a regional basis 

Cervical Pott’s Disease Cervical cancs may be confused with 
(i) QonQeml nl This to some extent resembles Pott’s 

disease m the abnormal pocation of the head and neck but in torti 
gollis movement is painless and the shortened stemomastoid \t^ 
obvToiis , Th e face also is rotated to wa rds the opposite should er, and 
IS s mall and atrophied on on e side, while the cervical spme itself i^ 
quite flexibl e In that acute form of^rticollis ivhtph spcondar} 
to artlintis of the cenical spine there is a more acute history than 
in Po^t s disease while there is usuall} a co existmg indammator} 
lesion elsewhere e g tonsillitis The couditiou also, as a rule subsides 
rapidh under appropnate treatment 

(u) Dei'chpnicntal Ahuof mnh/ j. - 4 deforuut} is sometimes seen 
without «igus or s}mptouis Ati X rai mai show f[i«iofi of icrtchnc 
or nil, pnre nf r>m> hnlf There IS 110 decalcihratTon but such comlitioiui 
ire apt to gue svmptouis in later life from mechamcal stiiin 
(ill) Snreomn. Snrroina u accouipamed b} pfc Incal pain, often 
b} p aralysi s and by a certain degree of deformit y . it is lioweaer, 
rare m childhood The distmctive features are the seyenty of the 
symptoms sensory changes the presence of a palpable tiunour, and 
early and progresou e paralysis The \ ray picture is usual!} diag 
DOStlC 

Tuberculous Disease of the Thoracic Vertebra Thoracic 
Pott s disease must be distmguisbed from 

(i) as^a -seq upl to ncLe ts but there 

are usuSly evidences of the disease m other regions The kyphosis 
itself can usually be corrected without difficulty , m uscular spasm i3_ 
ib<=en t and p-iin is nu unusual featur e 

(n) Scoliosis In scobosis the spinal defonmt} takes the form of 
1 lateral’ cilfV^Ture and jam and u m^uhr nculita are ab^ient In 
2 vitable and constant changes take place m the shape and direction 
af the nbs these are readda apparent on inspection In earl} cases, 
jn X ray picture ma} serve to establish the diaguosis 

(lit) Osleochojidritis This is a rare condition also called Calv6 8 
disea’ge, aiid oi' tbe'same nature «s Perthp.a It is the result 

of an aseptic necrosis and shows a^lxttem m L-of the %e rtel)nil bod^ 
without m\ olCeuient of the disc 

(tV) ScJnnorl’s disease Tins is the ie.AiIt-<d<t.iIel£ ct .in Jlic _au>Hf 
or lower'’2roav1ir^atS of t he vertebral IkxIv *-o t hat (lie di^c liermatc s 
through them into4rrrtini7ryUie_V£ctebr a" d I ackadie nm 

ht. prpspnt hilt, there is no defonn ity and the \ ra\_ distmgm<ihes the- 
condition 
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(t) huii imU s <hsc(i‘<c 11ns is i liU . nr in u nreco^Miizpit m 

t ion <if TT^jriii«inr7rfim 7>f .1 It i» (lugnoacd from the 

of iii liir) and the f let tli it the d>‘^c. thmi^di somewh it distorted, 
snd narrow cd is htiU prese nt It occurs m the d or-o himhnr reyio n 
(li) ^iHeurjsni I'liis senoiis condition maj produce m the thoracic 
region hT niritiE^msl pain and anterior eroMou of the \trtebrj?, simu 
htmg an a nterior pcnostesl type of tuberc le The e rosion is liowever, 
cl ear cut and rcoiihr witliont in\oI\cincnt of the dihcs and mthnut 
d ccilcificitiQii 

(tn) ScJieuernianjJ^cuiiCt or terfibr^LepiphjiUis In thu condi 
tiou an iinhfmcd piin in tlio b.i^ & present m the lower thoracic 
region of a child of ab out 12 ycara of a ge A ra diogn ni shows in 
ifregiihritv of the cptplij^al disc most marked at the anterior edge 
of the bodi The clantj ot the luteriertebnj disc is loivfc and tlicre 
m ay be some wedging of the lertcbn o 

Lumbar Disease Tuberculosis of the lumbar icrtebraj may be 
mistaken for 

(i) Ilip-Joint Visciise In this condition there is nsnalUalimp, 
from co ntraction of the psnas tniis ele the jomt also is kept in a Hevul 
pqAtion ^symptoms directly referable to tTie spinal column are’lTb 
usuvl, mov ement at the pii»t ih punfu l md its ringe liimtetl m all 
directions 

(u) Sacro tlicc Disease This is nre in clnldhootl Die pam and 

tenth rncAg «'if uit<d difcctlv A\cr the ^o mt n^oMmia iiFfl 

are unro^tne ted liut fl oMon of the thuh with tl>& knee o.vtcnde tl is 
gbru pth arrested bv m the yicro-duc regio n 

Tti'i^ Lotc iS/r<itn Here the svni ntoim ari»>e *11 hlenlv aftei, 
nipiry . and the spinal movements are rca.tnctcd and pimful f ui h r. 
no.ss r.in iiMiaHv he olicitcil at the point of m^nr v and one or other 
of the sacro spinalcs mav, be tii siwsm is 

negative and the limitation of spinal movements obvtousK voluntary 
and due to pain The condition is relieved bv rtst 

(n) tSeromJuri/ Caranowa fhis is di^tiimiislieil from its i^oinu 
dence — oyjlt-iO liv ic rcatcr dc^nc of h\ g total inllipxe ritlur 
y V tUnii. an erosion and by l]ic ab^yiice of invoUcniont of the di'*< \ 

primiry growthi'i of course prcMUit hutiiuy nut ilways l>cdi-'CoverLil 
(n) /^K/cMic Disease Tins may be pninirv or part of i r'^ntral 
infection Thc'pedielc^ and 1 inun.i are just la often involved as tin 
bodv Ihe diagnosis from tuKrcle is made from tlu hi- tory sud Icii 
hi gh fev er leiic Qcyto^i s and acut e pain 

(ii) Spondyttds l}dytopa_Uai This ankylosing disease of the ^pmu 
occurs be tiviciTTB aniri’> ve jra of age uud usually starts in the 

p irt of the spine , often in the s acro ihac join ts ItT>^aris with pain 
and ri ^i Ijt T. and m the nrlv stages is diflicult to distinguish from 
tubercle although an N^ray.of the sacro ili ic joints should identify the 
thsc lae 

(ni) O Uo-arll Tthg In the cllerly this is i romtnou citw of ji,im 
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ui the liunbjr region ‘iml often >vitli a s^cnticjiaiiialiyii It is easily 
dn^iiosed by an \ ri\ which sh ows selpm^i^ inti nstpn f»nptip 
r \ther th m tlecakificatioii anil pntsiow 


PnoGNOsis 

Vertebral tuberculosis is always a senous condition In children 
the mortahty is considerable but lu adults there is even greater threat 
to life and a correspondingly higher death rate Girdlestoiie s results 
are interesting Of 176 cases treated by conservative means and b} 
operation 52 per cent were well 7 per cent unsatisfactory and ll per 
cent died Of 94 cases treated bj conservative means alone 17 per 
cent were well 6 per cent unsatisfactorj and 23 per cent died These 
reports are made at least five )ear8 after the temimation of treat- 
ment The remaining percentages were either incomplete or uiitraced 

The prognosis is greatlj influenced by certam factors viz the stage 
of the disease at which treatment is begun, the efficiency of the treat- 
ment and the site of the lesion In the last connection it ma} be 

able, smee abscess is a common comnlieatiOD. paraplegia a frequen t 
c onseauencft, and the proximity of the thoracic structures a furth er 
dang er 

When adequate treatment is apphed early and for a prolonged 
period the outlook is greatl) improved Mortality figures in the sani 
tona are low The gibbus if recent will not only be arrested in its 
progress but will be effaced Abscesses will be less frequent and pat 
alysis rare and if it supervene will usually be cured/ 


TREATME\T OF TUBERCULOSIS OF THE SPnh 
(A) General Tklvtment 

Efficient general management is of the utmost importance in tuber 
culous disease of the spme Indeed it is the actual curative factor 
m the treatment it consists of the usual anti tube milniis niensnrfa 
as for example u nproved livsnen e healthy surrouiiduigs and a liberal 
n utriti ous (het in op£n_ 2 XL.xegime is spccaahy to be recommended, 
indeed these patients thnve best when out of doors from morning till 
night and in all weathers C od liver o il and t onics should be given 
freely 


(B) Local Treatment 

The local treatment is also important unless it is faitlifullj^ and 
efficiently earned out the general treatment is of little avail 

The object of the local management is to secure i imiiobilizatinn o f 
the afrected_r££ioii_of the spine, an! m this waj to give nature an 
r.pp^riimiK lipal the cOTiiition ' fhe exact details depend to some 
extent upon the conditions operative m each particular case— whether 
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it IS UHcympIicated, or uhether there is a gihbus, an aWt*s t fiituja 
or pnraljsis Each of these different tjpes of case must be considered, 
ami treated on its merits 
The Treatment of an Uncomplicated Case 

The majority of cases of Potts disease maj be placed in tins cite 
gory TJic trcitinent is dnidctl into stages — tlu. fn^t that of rnin_ 
plete r eruml enrv . the s ge^J. the s ta/c of am)>»hhnr) and thf 
tbii^, the stige of convalf><;c<.iirp_ The treatment is ca^iill) gndu 
itcd the patient passing by degrees from one stage to another a\her 
symptoms pointing to activitj or recrudescence of the disease arc 
absent 

Nature bo it noted m endeavouring to protect the cinoiis ver 
tebraj immobilizes the vertebral column bj keeping the muscles eon 
tracted m mvoluntarj spasm In so doing liovcever, the spivm m 
creases the ttmicnev of the <lis i.asel vetfehrai fo collapse ind thin 
i naugurates or aggr^itesan an i7hr <)ef< rifld} Ihe ileal method 
of treatment seeks to allav tlie sp^if" to nnm obilizc t hr ■tnine. tc 
nr event (letornut v to arr^t tlic pn'^c a.ojLi4M^lise.asR an t ritiTIlv to 
c ure It, 

Recumbency 

Reemnbene v should be advocated^at the ^rf of treitnierit in all 
forms of the disease and b oth WfoK* and after anv operation. Some 
author«, however, have pointed out what thev behove to bo special 
mdintioni-. 

These arc 

{ayAcute sjmptoms 
(/j) Paral) sis 

((^Psoas sjiasin or muscular contracture - 
((I)/Lateral deviation of the spine , 

(ojr Ibscc-ss foniiation 

fj^ANhen ambulatory treatment has been tried and found unsatis 
factory 

When the pru-cnce of infection in the disease irta predudes 
any ittciiipt at operative treatment 
In my o>nj opinion once the diagnosis is made recumbent treat 
meTit is ifti} 

Methods of Fiving the Spine In Recumbency 

hivati on of tlie spine iii tlu rccnmWnl po itnn in full ext* )W[np 
ulTonls more complete immobihzition thin any form of audmlatorv 
fivitioti, and is thenfore itlcudcil with p,rtitcr and ttion rijid relief 
of svmploin^ Ihe necessity of rest in the recumlicnt j«xiiiuii iltiring 
the whole ptninl of letnatv m Potts diM i-e, h not now '■cnoudy 
disiiute 1 but the intthods of ichicving this n~t ire m my uul \ irie<l 
Rtvt ilone lio wo%<.r. is not cnotit.h to prevent the dt {iltoiiient of (h 
v crlcbre . bucciss can be obt lineal with Certainiv onlv In m iiicllniig 
wliielT wall retain the two ‘•egnieuts of the diseestnl spmi I Klievr 
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that the t ^atmeat by plaster is the most efficaciou s the most «impIo 
and the most practical 
v(i) TzeaUnent b i Phafpr Shel l 

Believing that effective fixation is an absolute necessity for the 
treatment of tuberculosis of the spine I give precedence to fixation 
in a properly made plaster shell The other methods of splint frame. 
^leciaJJied, etc m spite of their apparent simplicity, are when one 
reckons up everything much more complicated more diflicult to apply 
and to look after and much less comfortable for children The plaster 
shell is made for the individual case and is accordinslv luucli more 
c onifortable and fits m o re accurate ly ^ 

Plaster shells may be of two types p osterio r or anteno r and m 
constructmg them it is necessary to m ake t he sIipII wifh t l.a 
- body hvper extended a s far as the activity of the disease allows 
v/(o) Posterior Plaster Shell To make the shell the patient is placed 
face downwards on an ordmaiy operating table and the hyper exten 
Sion is achieved by laying an arrangement of pillows ^under the upper 
part of the tliorai. and it may be under the pelvis T he body covered 
with a single layer of white lint V senes of broad plaster band 








w-Tth thin felt Straps and buckles are fixed to the shell in about four 
places — chest pelvis thigh and leg These serve to retam a further 
degree of iinmobihzatiou in the recalcitrant patient 

As patien ts who are being treated m a plaster shell sh ould be turne d 
o v/»r frpqiientl^ to have their baclfs al iopflpft it is a useful plan to 
make a hd or antenor shell ui which they can lie while receiving this 
attention The antenor shell is place I m position and the tw o cases 
are strapped together and thus a complete plaster box is fomied in 
which the patient is securely held The box is now rolled over and 
the postenor shell lifted off By this means the s km of the back can 
he expo ed and treated with inethvlate I'^pmt and boracic^iimMier 


without mterruptmg the immobilization at all The condition of the 
skin IS of particidar importance when methods of correcting the deformity 
are in use as the skill is then more subject to pressure necrosis \\here 
foot pieces are used, and they are only necessary in the postenor shell 
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‘•pmc lltuci f( ot uf iliiiuimiiin in -^Iupwl mlo llu log 

j,«ttcr of the |il iskr 

Vltliou^b tlic tn itiJiLiit of Pott & b) a planter shtll ipptars 

to be somewhit oUborite there is no real ditficulty 'ind lU Uac need 
not be limited to a well equipped hospital In tlie case of tlnl Iron 
o f course the shed his to I q nw thi piii. out 

^rows tlie pr^ c<htig one 

' Ihis IS a very comfortable nicthofl ind 


BrWwjlfjWSfWRCTntnJlIBHHIBSSWRRRB 



hyll la mount 

n( mtGpall lbc author believes that the anknor shcir bllould bo 
umvcnhill) idoptcd uiilev> there are contn indications to lU use 
These would appe.ir to be v large ab scess such as a ji sovs sinuse s 
which req uire dressing a ntcri iklv T>^aphg>a or spl^i i f. is ipnli'' 
imnossihle to Invo a smstic intnii 


snosinodic movenionts quichlv imtnte sores on his kiitcs 




arthrcKlcsing or ot 



h i),pr tlian the intie nt slid about tl no fourth-^ of hLs.mdilu the 
lateral birs King opixtoitc the articular surfites of tin, blioul Icr and 
hip joints The fraiyo is compktcil bj the ulditnm of a strong c in\ as 
cover which strctclits between the lateral rudv and is bcwl up the 
back llijbber squans Jiid imlir the buttocks protc'ct the rinvis 
from bung «)dod Two thick juds of felt are sewn to tlic jurt 
of the cmvas which is o'’***p *** suppert the discavxl virtdn. or 
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the gibbus, ulien present These lie pjrilkl to endi other, aiul 
should be placed on either side of the spinous processes , the} arc 
usually about 7 inches long and 1 inch thick Then function’is to 
fi\ the part more firmly, and to guard the gibbus, or the spmes of 
the diseased aertebrai i\hen there is no deformity, from undue pres 
sure Wearmg only an undershirt and stockings, the child is placed 
on the frame and fixed there by straps, or by an “ apron ” piece The 
child should be comfortable on the frame , and clothmg other than 
the undershirt should be made Jaige enough to be easily apphed over 
the frame, m order to a\oid undue disturbance 

When neces&ar} the shoulders may be fixed to the frame, and when 
the lower segments of the spine are mvolved, the legs may be restramed 
by applying a broad swathe round the thighs When muscular spasm 


d tbc anglii g <4* (he frenie at the «ite nf the ire >1 o' 


IS a marked feature, traction may be apphed quite simply b} adding 
the necessary fittings to the onginal frame 

As soon as the child has become accu&tomed to the restraint, the 
frame lua} inth benefit be further adjusted OngmaUy ifc was thouglit 
that the deformity could be made to disappear by gradually anghug 
the frame opposite the gibbus Smee the shoulders and tlie pehis 
are fixed such angulation of the frame leads to hypercxtcnsioii of the 
spine opposite the collapsed vertebrae, wbich thus tend to be ‘ opcnid ” 
out i/iloderu opunon is not agreed as to the desirability of this pro- 
cedure, as the forcible separation of the collapsed vertebral surfaces is 
said to w eaken the spine and delay healmg 

The luisightly deformity can be disguised adequitel}, uithout 
endangering the heahng process, by pr^uciug compensating curves 
abov e or below the gibbus ^\^lcn the disease is below tlieto i t liMmriWi w - 
vertebra, the l ordosLS should be mduced abovji- llic deformi ty , if the 
gibbus 13 abo ^tbelev elof Uie tenth thoracic^ a lui ^irlonlosisslioul d 
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be 'limed at For these purposes the frame 
i^^gled not at the site of the defomut} 
but above or below it, according to the 
requirements of the ndividual case That 
excellent aesthetic results mav be obtained 
by this means is evident from Fig 112 — 
tlie photograph of a case so treated 

At regular intervals the child is hid face 
downwards and the frame removed The 
baclv IS then inspected bathed with alcohol 
and powdered before the apparatus is re 
ipplied 

Tile \\ hitman Frvmc is most suitable 
for children It forms a niodoritcly good 
metho<l for treatment under pnvatetondi 
tions rather than in hosj«t.iI since the 
patxnt is perhaps a little easier to nurse 
provided there is someone who underslinds 
the position The child may lie lifted off 
and on the bed easily for toilet purposes 
It IS not however an ideal wav of fixing 
tlie spine and is not to be comparwl with a 
plaster shell 

hit) TliomdbS Sp/t/d Utf/gd 

The Ihomiss double Tnime ina) also 
be employed as n method of iiuinohiliritioii 
d uring tin reiiim lient stn.t of «.pin d 



hi 1 M — rwltcrr lo^w of 
ll u X) ( V I U Ur »! rll 
II la IM « 1 1 U « 

I o 0 r> tki It U IT nt r'^l 
H It tal tr j ' nn I 1 ir i u U 
Ibn'^ frit 


t nticrcii losH It IS cisdy applied fatrlv 
ch an and euol and the child is left unh imperc I liv in) bands or 
appantus ui front Tli G^frime must be male aiuw.for. t uh m 
dividinL the method tlieriforc is a somewhat i \{>eiisi\eone De-'pdo 



iig 13«, — Tutfrculv! » of Ifx? SpiiP Tin fnatnol fl KhTIcr-i r 
Divrare ii rsf 9 of an M p! Ijlvitrrl II 
The {>K tlou 1* rrtAi wU If tOsi* ( mC Uan) 
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this It has certain advantages o\et plaster m tliat the inO-Sin!? is 
^ 2 ^ and the sphiit need rtrel> be removed \bsces&es tr^fang to 
the surface can be more elhcicntl> oLteerveri, and heliotherapy can 
be more directly apphed 

The frame is really a Thomas s double hip frame modified b% th e 
a ddition of a head pi ece Th e cluld is hid on the frame \vith tlie liciil 
r esting snugly m the heatl piene and_flin mng.> nr f^_mnn1.l.r1 rnnnd tlio 




Fro 133 \ntenor Shell of pla ler of Pans used la the post opcralire stages of 
Htbia and iltws operations 
^ FT al Mooden fraoK Is used in conjunct o v tb It 

tninkjmdJega. The legs are bandaged to the frame and to prevent 
genu recurvatum pads are placed beneath each knee 

The ratinnal treatm ent of spinal tubereulo&ls during the period of 
activity therefore consists of 
{bf Recumbencj 

(if) Fixaficni" eifBcr on a M hitman frame m a plaster shell or ou 
a double I boinasa frame apd 

(ef Some form of hj perestension or traction such as that obtainc 1 
ui the first two of the metho<Ia_of inimobilization 
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ril ls rmiinlx iit st im of Ircttm ciit lihts from i.i.ilitctn ii K>iith s_.<<> 
t \vo year s. aXtcr wliicli it mv\ lit iiiM.initil provirtut ccruuu rcii'nirc ” 
menu ar e fulfilkil lliesc arc 

that the p atient is nnt un cithe r spontaneovu?, 

or ebcited bvi 


_j)ressure on 

tJio back 7"^ 

\!^) tliat t he fnnepl 

c onilition 13 ^ooj 

the re IS "reason to Iic1ic\ g 
that the t iihcrnilmis nro 
ce ss has been, arreste d , 

tint the ke phnsis 
I S not men I'sing^ 

. fi)^llat the tempen 
ti jrc remains normal . 

■'(iiy'that the \\ci {>]it is 
inereisnyi . — — 

Vi»>^tha t tile rt<lin?ca 
plnfLapi)paranc« s arc 

factexj 

Should it be decided to 
discontinue recumbent 
treatn cut, the patient 
must be kept under close 
observation for some time 
after, since unfiaoiirablc 
s) mptoms ma> recur Hc^ 
I S iiMiallv kept in_Jje(l* on 
a firmWnattress but uitli 
out rctcnlne aitinritiis for 
a few months >\nv rejijrn 
o f pain the aipn araiire o f 
paraly sis detenontion m 
I'ci i^ml uiiiiiniuiL tin* 
Q il MUcipiiionf ol alups 
or intrcVsQ m kifdm’-i.s. 



lit) 1 1» — -luttn-ulo'is of ilio S| mi V (liulrr 
f r hijjh Thiricic DiHn-i* 

AvM iria< I o\cr lliC itlaff * 1 1 ii Jue {JeMUfe 

\ uxrt- ll« i« IjiiV fn u lv»n,-<« ml ~l 

trral 4 ll>< 

Jj» n.x-— TuUitulc*')* of lliP UrMirtl ‘'j HU 
I lu-oUr jncki t Mitli fillit MiiiMirt 
t tial W loM I « e tl p i-t» trr « J tl «l"l « liij 


dennun£lllie 
r esumption nf rcnimbci it 
Ireitingnt " L .iToHiTT 

Ambulator> Treatment. 

W heie Jlie ihild is tiliail ; v aHumJ upon lu.-, fuf <hi vpiiie must 
s tdt Im f m.ftilb nniNytiyl > nd njiniyrrUH tn«th<>ds ht\> Ixun iheiMv t 
touanh this cml ^ IJsu- ^llv n pEia^f r of Pins j uUj . iir "Uiine fon'n 
of_J >tice such as that devised b\ 'IDiomas is um.hI , the unt<r 
mmhh labts on the plaster lackt t. t s it h.i.s to iw muh fi r < uh 
p ituiU. and tlarcfore lits turfii.tl^ tn t is uimlVirtable iii n h lition 
to iffordmi: c vulhiit su ; n>ncLt<i_tb. s pun Jt has th< t'nttluc ud* 
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v'mtagc tint iL caimot be removal mBinnt ..r.f .4 ... 

b urgeon 

Application of the Plaster Jack^ The plaster Inndages nnv 
b e njiplied witli the patient in the erect po!>itiou but are more usuallj 
applied by the sectional mrfbod^'is previously described In this 
■way the jacket can be more accurately moulded to the various pro 
mmences and depressions of the trunk If applied m the erect posi 
tion it IS desirable to relieve the diseased vertebrie of any supena 
cumbent weight and this is most easily done by sustiendmg hitii hv 
means of a cotton sli i ii? pa«g*ge(l under the chin and below the occiput ^ 
•V thin vest may be iroru alone 
or with the b onv p r omm enr-es 
further prntpptpd 
The undervest sliould be thiciJv 
wK 1 i I’jHB impregnated ivith boracic acid to 

IT Sy A j . jIb^H diniinisli the risk of verminous in 
festation which often makes tlie 
^ life of the poorer class of patient 

The plaster should be applied 

c / cl osely . sores are much more liable .. 

C ^ t o develop in looseiv fitting. ph» 

ters,. indeed the majontj of so 
\ \/ ®^ll«l pressum sores are in actual 

fact f nctihu sor cb In add: 
tion a loose fitting jacket deprives 
\ the spine of mucli of its support 
^ As each bandage is applied there 
^ ^ ^ fore it 13 car^ullj moulded over 

/VI bouy pomts and especial 

'C''*" '\ attention is paid to the pelvis 

l 1_- ^ ^ 1 where all the weight is borne 

After the plaster has set, the 


!,□ 136 Tubcrculosi. of tLe Ccrvirf edges are trillllUKl Slid se_uiBJits 
sirsinp \ rdlulo 1 collar used jn the o 

. *. - rr-rr^rr-TT — ol appropriate size cjit_fliit one 
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th e support is usinllv of the * ^lincrV^ no 
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pt> tbe plaster txtciuhiu 
u pevants as far ns ttic jau , jntL oc( ipiit. Altcrnatuilj a 

fillet ’ support maj be employed in Ibis jickct the heul is kept 
e xtenfie*! bv caiTying d band of phster round tbe forebc^l~Hljtk m 
front tlie plaster does not reach so hj^h Calot s cr\nd jacket ma> 
also be used This jacket leases the throat ja« and face fne, hut n 
moulded uposennd round the head and down to iiicludi tlic forchtul 
Whichever type of jacket 
IS advocated it should be 
^^Sworn for at least eighteen 
month s it is thep 
11 1 favour , ^ f .1 -rrtiif'^nlik 
celluloid^ackc t 

The Celluloid Spinal 
Jacket The celluloid spiml 
jacket 13 fashioned over a 
cist or mould of the patient s 
spmc The cast is unde 
by applying and accuratelj 
moulding a senes of plaster 
of Pans bandages to the 
trunk to form a light pi liter 
blicll Wlicn hard the siicH 
IS bivalvcd and removed and 
the tuo halves htcr jomod 
The recoustitutcd shell is 
now filled with plaster cream 
which hardens to form an 
exact repLca of the patients 
torso Suero g no I n.ow of 

inmlifioil o1|^ogo rlnfii or 

musl in arc applitd m sin gle 
lajC KtQ the cas t eac h /aver 
bcin ^ brushed ^i>or vvlMi/ a 
soluti on of celluloid iTianinu p 
Ab out twontj. lri\Pip«» nii. 

frt-jnalo n strmig 
l aekot. \\ h en cotnolL tod a 
senes of lin) s 1* inu<io m t he jacket for ventihh » y irpa xs the 
edges are then iiound and the iiccess.irv strips mi bucklts lihxiil 
It forms 1 ven hoht uid strong »up|»ort in idlmoji it i-. furh 
cheap toinikc oasilv kept cUan jiuleui be tjuicklv removtil It is 
usmllj worn over i light uudervcot mdsitut it w fimte toiuhrtdil 
it ntevl not be rtuiov wl at m^ht ^ 

Convalescent Stage 

It cannot bv too strongl} ur^cvl that «j»mal tiiUrLulu^is is » vluw 
and vxtMiKlv throinc diseasv lor this tv^mui trv itmcnt to Imj 



ha 137 — TVjl'trujlofM of ll o ''I iHP C-lj I 1 
Jaftet* u t I HI (a) low alii (t) 1 »li tliurvcic 
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effective and reasomW} certain 
miKt be prolonged over a con 
sidervble period and conv vicscente 
should not be htirnodl} begun 
Furthermore each patient mustbe 
supervised carefully during conv a 
lesceiice lest auj recrudescence of 
the disease occur Calot has 
stressed the desirability of erruig 
bj excess rather than bj default, of 
precautions ind this is indeed true 
convalescent ' ' ' " 



fmtmept but igam it is irnpor 


Tio 138 Tuberculosis of U e Sp nc \ 
well moulded CelluloalJackeCIoruse in 
the Conralesceoce of Lunilar Dsei<c 


taut to realize that the decision rests 
on something more convincing than on 
the period of time vrhich has elapsed 

Du ring the recumbent a nd niiibii 
l .itorj ^^^' uwafaon a. 

gbAiilrl }ip inailo ‘it f^ ouciiL mterv.i^ s 
So long as ther e is an> cavitation any 
nneve imes^ in ilieJ o ue slmlovv orevn 
_ denc e denlcifintion it ma y lie con. 
e luded that the disea<to i< no t KtJipalixL 
W hen the lune frinimt. tina_hpfn -re 
fitored to normal vriicn inin ami imiscu 
hr^ sp asm ha\ e tieeu entirely abolis h^ 
incl when the geiipril rniiHitio n-M-geoJ 
the pos-sibilit v of convalLa ce uco - m.i y be 
c ojisid ered 

The Convalescent Regime This 
s hrniM extend ov e >- o f- ahnn t— 
i.\vf> \pnrs']7 rt~i3 better to continue 
treatment for two }ears too long than 


Lio 139 — Tub rculoiis of tl o 

lip ne A lo ' C llulo d lacktt 
use«lmftcaseofIumbnrl)i» *'>i 
IQ lie late conialc-AonCT. 

Tlcl li a (fHot nlf ulo (iftxnU 
luj und e »I( flrxio l •»« 

IS litf Ui) 
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for two moiitli'i t oo -^hort \t first the n>inratu^ is n it< n< iL 
for ishort period eaclid'iv. in<'(_then rtipnliw? , ^rn<?iin?|\ f?ipn|ffrvifg 
Dm ‘irp wc‘rrn‘-o(] until ultimately' Hie «8t>p 
gltopetl ier 

Sliould there be any return of p'lm or nnj merwse in the dOjp'ee 
of the deformity the support la immediate]) replaced and its U'.c 
continued for a further prolonged period 


RLCUMH>vr TatATsiEST As \pplifi» to Individlai Ri cions 
Each segment of the \ertebral coluiim has its mdiMdual peculiarities 
of structure and function in spuial cants therefore there are special 
difficulties to be overcome lu each region and special complications to 
lie anticipated and prevented For this reason the recumbent treat 
inent may require to be modified or supplemented according to the 
\ertebral area involved 

The Cervical and Upper Thoracic Rc6‘ons Vs the cervical 
v ortebro am of stnnH nntl rompaef frnrture the illseosc 15 nsuajlv 



llu piQpAio*ii-as tioartU recovery from tlic diae.ise 

iJOoaai. and th^re m liiit^ nr pn /ipinnnt p?ni v imet the 

grcit inybilit) of the tervu d spine cuiupt ii-utes coiixidoralU for anv 
lotal fiNition 
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S oiue method of extension should be ujetl Junng tlie rccnnibcu t 
stage, aud tlits ja best carried out by tt PighrVrnpfin n i ^*"[ 11:1 ftnp 
lb pasbcil round tiie forehead ind occiput, ^ YIth a dun strap attached , 
and the whole apparatus is connected with 1 Weight and pulley~o\er 
tlie head of the bed , the usual wei ght requiral is hyo or three pounds 
Should any lateral support be necessary, it niaj be supphed bj means 
of a bo\ enclosing the head and neck , in this case the straps piss to tlie 
pulley through the bottom of the boi Hyperettension 13 also easii} 
obtained by plaang a U shaped pillow behmd the nape of the neck 

Traction and recmubency ate continued m this way for about nuie 
months , the extension may then be released, but the cervical spine 
should be mimobilized for a further nine months between sand bags 
When, the tuherculous disease is actually situated in the occipito- 
atlantoid region a sinular method of treatment is employed, but 
here the prognosis is not so good, since the disease is in close proM- 
iiuty to the vita) meduUary centres Sudden death may occur from C 
compression of the spinal cord, and abscess formation is a common 
and dangerous complication 

Where the disease is situated m the lower cervical region or m the 
upper thoracic region a useful method is Ijy means of a po»tenor shell 
with h\perexeensto », as is depicted m Fig 132 Strips aro usect to 
fix the head do'VH m the capital socket of the piaster lifter the 
necessary penod of recumbency a plaster jacket of tlie “ fillet " sup 
port t^pe as shown lu Fig 135, may be used, and m the later stages 
of the disease a celluloid collar, such as is seen m Fig 136 

The Thoraco-lumbar Region. It is difficult cither to prevent 
or to cure deformity resulting from disease of the upper thoracic vet 
tebrai bence round shoulders and a short neck are frequent sequela) 
Paralysis not infrequently occurs, and when it doeb immobilization 
must be complete In thoracic disease the fixation may sometimes 
be secured m children, by means of a Whitman frame, but for tlie 
majority of cases some form of plaster case, and preferabl} a n anterior 
5}iell._i84hejbest form of apparatus , the shell restneta the inovemciits 
ot the sh oulde r, and th ereiore o t the affected ver tchr'c al so ratbor 
T nnrp p.ftim&ntiv^ R^c mnbeiit. tre^ iuent shoul d be coatlnucd for fro ni 
ei ghteen to twentv.^ir_r»ontJ is 

Cj In the lumhar region the prognosis is good Heahng tikes 
qu ickly and the trunk Is le lt only a nwe shorfer and broader than 
before^ thou^ a peculi ar ercctaes^ ot att itud e may persist _I fQjc, 
too, tlic preferred method ~ot treatmeot is bV the anterior plaster shell 
for it has the add itinnal advantage of preventing the contraction o f 
the p.=;naq »htp h is so cointoon and which luav result in grotesq ue 

deformity This le u soally evidence of an abscess at th e 

ongm o r*witlim tlie substance of the muscle, anh . duriiiH the active 
stag^t the disease is^ttend^ with pain If fibwever, the absce33f .W 
13 of con siderable dimensions it miv prevent the~ 
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cases the p^oas contraetjon to sustJincil trictjoii but jji olil 

neglected contractures the shortened tissues mav have to be 
by open incision, and the deformity thereafter corrected bj forcible 
manipulation 

In uncomplicated cases, recumbent treatment should be coutimieil 
for sixteen to eighteen months \\hen there is an abscc'^ or when 
psois spasm is present the penod of recumbency should be prolonged 


Treatment of the Comiucwions op Potts Disiasi 


The Abscess In moat ca«c3 of Potts disease an ibsceas is 
pre^nt at one tune or another but unless it is associated uitli pris 
sure symptoms or appears as a palpable tumour its occurrence can 
only be presumed It is mnrp disease m 

the loMcr parts of the some, where the ‘?i7e of brans refntivcly 

large 

The a bscess constats of a central mass of cggeoiis debris. vMtli a 
l umtinn wall of ernnuhtinn Ihc contents art often entirely 

liquefied , the fluid is then of a creamy colour with pieces of cheese 
like material floating m it In the absence of secondary infection, 
the fluid IS stenlc 

U any stage an abscess mav become stationary, and later bo 
absorbed Occasionally it appears early and grous rapnlly ui which 
case tho disease is usually au acutely dcatructiec one 

The more usual history is that the swelling slowly increaacs in size, 
and under the influence of tension aud graMty foliovrs the hno of h ist 
resistance towanls the surface of the bo<Iy Its course niiy thus lie 
directed by fascial planes, muscle sheaths ner\os or \ia»eU flic 
treatment of abscess by injection is fuIK consuii.reil in the chapter 
on Tuberculosis of Joints 


Active Treatment of Abscess in Various Situations 

Cervtcal Region Uisccsses in conncc^n with cmicil discaae* 
usually become evident in the r etro|>ji ,ir^r» >>pnf, jnd, to avt ul, 
into tile vci 


t heir pomtiii^ and rii pl 

c Mcufitpil frnm the npp.b. Two inethoils ate available 

(1) The abscess nu> be a spiral ed through a necille insorteil behind 
t he po. fonnr bonhr of the ‘•(erno iinstoi<l This is the better metluxl, 
provided tho contents art not too thick to be drawn through the 
a'spintor ^ 

(i) Should aspiration not Iw ft isihte for iny riison the ibsce-vH 
must l>e c\ ictnhnl In oficn ofwritton. V vertu il inri-«ion_ i> nml c 
b ehind thi -•tpriio mastoid nui->rlt- care being takm to a vj>i 1 t he ^ aci > h 
vn^ iTTcv a The truiavtrsc of tlu-vul/'limt-.in - ■ x}w\-s<sl 

between tho sterno mastoid and the epiemuse ipitis an<l ltvator’«< qiulv 
muscle , th«_al>ecc. e^ h loca t,*!! b\ f,>llnmiii7. of 

t he prtx « ^f ur thi i ivit> his Ix-eii eh uihi I with plctLtts of 
gaiiz^, the iiKX^ o n 1 -* e< ninlctJv ito-g al from midille ter- 
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vical disease usually pomt m the s uprachviCThr reo^ioii and there is 
no difficulty m thtir treatment by asnintion 

Tho)acic Region Abscesses from thoracic* disease rarely call for 
operative interference though occaaionally thej ina} press on the 
respiratory tract and give nse to dvspncea of a sp asmod ic or asth 
n ntical nature If this spasmodic dyspnoea is frequent an^ sev^ 
it may be wise to evacuate the abscess contents b> costo^iusvers 
ectoniy ' 


Costo-Transversectomy Operative Technique The opera 
tinn 18 performed nn i be A tnnsvers<» 7 /.m 






i n length is made over the vertebnl einl nf t^a nb mtTPcipnntt 
mg to the apex oflhe gibbua T he rib is expossrl and the pgji. 
o steuni carefully elevnteil _on the superficial and deep surfac es 
T lie nb is then divnded inth mbblmg forceps A cm from tWtip 
of the transverbC Process of the rnrrpsponfbn i y \prtfhrr> The 
t ransverse procp'»s la c»t thmugb-at. its remoinl 'ifter 

ita costal _attacliment Ins been divnded T he modnl end of th e 
nb IS poiv hanr in a penosteil tube attached nnly if- 
a nd it 13 removed by combined twiatmg and tracti nn Occasionally 
the remov ai of the nb opens the ibsccss cavn^v but if it tloes not 
t he tunnel should be eTplnred gently with the finder, amt vsh^ 
t he will of the abscess is loca tod_if. is t nnged a blunt instm 
meat Where m ore than one nb is re&ected the neurovascul ar 
bundle bpfr\\p/>n fiie tiCo is cncircleU with 1 double ligature, tied 


v/ 


Occasionally aLo when more than one nb is removed a longi I 
tuJiual mcjsion m the hoe of the costo transverse joints may bc|t 
employed with advantage ^ 

Coato transv ersectouiy has certam advantage s ^JiL-attauLa-tho 
Tpaiu raus" par^pIgjTin^ttip .nhscpsa r.ivjtv aiu0> } emp ty 

i ng the !vllscy^a reduces the pre< lire on the cord and the toyicit v 
o f the f ocus/^l Dramng fi of the mitpnalnfter costo trfingy frgprtnm v 
is awa vJiom^&-cord— o ot^around it as after lannnectotu v ^ The 
nppr.nfini/S npa not unfilon Hia hnm spini^y The technique IS not 
d ifficult, IS there any great operativ e nsk A relativ el) large 
canal is formed through winch it is possible to cv acuate not only 
flmd pus but granulation tissue bone^and and caseous jijatcnal 
Auv further collection of pus that may form after coato-traiisv er> 
ectom) will come to the surface at the site of operation 
Lu mbar Reaioi i Abscesses m the lumbar and jhac regions art. 
dee'ply siTuated and rarely call for specific treatment indeed J O per 
cent are sp ontancfiiislv ah nrii etl J£_they become st iperficial they, 
are aspirated 

In the event of tlieir becoming swon danlv m icctcd evidencts of 
toxic absorption may arise m thatfease the gravity of tht cuso 
IS greatlj mcreaaed and the ib scesa must bc_ fiuc ncd forthwith 
v ertical inctaion is made th« l-iteral-hnnlrr i if the snern ^i l ln all S , 
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away from tlio sinnous processt^ The spinca iro now cNn»-,c( h and 
ail incision maile oaer thwr npiPf«, and earned In n flip of thoknif p. 
from the spme through the mterspmoug JigimTiits o vp^hfl 

cuts pass forwards and slightly laterally to riglit and to left and lever 
two thick flakes of bone laterally from the hteral aspects of each spme 
An osteot ome is then si^parnf/. ff, gse htenl Hikes rninplptel^ 

from tlic_f entn 1 portion , tlin y are carried htcnllv ilon r m th the 
penosteimi 

completely, bu t only over the. 
remo\ ed A wide nortioii of 


. n exci-setl, until jiiifh 

ciant hone has been rpniniCfL tn reliove alt pressure The spinal dura 
is not opene d, Ipit the_tlel>riR i-s-evnen.^teH ffom the sides or the front 


exposing the laniiiip 

, lO-wliTrli the l.-up pin? .are tn 



of the thec a Two identical grafts — the so called twin* grafty 


nhmit thrpp eighths of an llich Wide nre_now_ cut_frp »» WT*h - 

an plpf.tne saay These are l aid one on either aide of the centrol pp r 
b/in nf thn spine, jivitb thejf pe nnsteal su rface deep . it may be neces 
sary to make the grafts flexible by means of a series of transverse cuts 
if there la much angular^cnj^^ure^^^lV^ea^he^graft has been^ phe; ^ 

tn opthpr~"n \et-it^ l^ e pat^^ r^nimns^ nn shcl'i f^ ll^ce 

r^r fniir mnot ha 

In the presence of paralysis the greatrat care is necessary to a^ oid 
the formation of bed spies, and the onset of troublesome contracture 
deformities I flassag^s f Jiowever, as it is likely to 

ir ritat^ he. afTV.p rPfl nfirvp <»pniroii and au gment the paral\si s 


The Gibbus 

To the patient, the most important feature of Pott’s disease is 
undoubtedly the deformity, and, though the surgeon should rtcogiuzo 
that it 13 only a symptom, a good deal of consideration should be given 
to the possibihty of correcting it m view of the mental distress fur 
which It IS responsible Ideally, the treatment of spinal tuberculosis 
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shonkJ seek to tht de^tloptnent of i l/cit (lii-i i<kil is 

tJjlhcult toreilj 2 o IJic rtductiwi of wit&t ibjiskcd kj^dioMs is diibttilt 
iml slioulil not be uiHjertikcD In tbn, coiincctiou it iniv bw 

stated that deforimties of relitivcl> short duration rt pond better to 
remedial measures ^\hlle the most fa\ourab1t situation is undoubtedl\ 
the middle segment of the spine — the middle and low er tliorat ic vertebr e 
— as there a greater amount of Icscrage can lie everted on the deformul 
vertebrcD Correctio n nf tba fTibl>iig-n> . rcjillv a ' m i sn o mer, since we tend 
rather to lude or camoutia^c the defonnitj bj making conipcnsitorj 
cur\cs below and above it To open out i curve formed b) collapsed 
vertebra, might well reactivate the disease ind would ccrtiinlj deh) 
it enoriiiousl} since licaluig must be bj co iptation of the neighhouring 
vertebrte 

Methods of Afinimizlng Angular Deformity 

Only gradual methods can be considered suflicieuth free front 
danger to warrant their employment The rapid correction of tuber 
culous deformities under anesthesia stands utterly condemned 
The gradual methods m common use are 
'^t) T hfi ]Vhih[fan ffyprrrriettsion htaine as described {p 27^) 



tir i42 — TiiIktchIcms of (be Sj HC Tie firvl in coroxtKwi of 
% I ovt Tti rnCK r Lumlur KjihuMS. 


]\ cJ'''’ GootInsuUsi lu d'lO be obtailiul b) tins 

simple inetluxl the .nbbuH iim In pnprtiveH L uiij u rt miK roiiUHiiSrV 
tnrv rnren I,in lu -pfvliiii^.Ljbovi-^mil bi h»« MlC ^ 1 p’'‘— ■‘i whtrh elTce 
tivel> m I'k the deforniilj m the event of iti incomplete torroction 
liie ^ sitmit proiu , and i stnea of w(dp,ts are mtnxliieol to 
supiMirt the upper pirt of the trunk to the rtqnmtl extent fl ig IjJ ) 
liie elfcet of the widgc* tin be tnlnneesl b\ arruigmg i pad o\«r 
the gibbus and pulling it noiimt the kjpho'is bv t ijn-s atlaelnd over 
the bead of thu IkhI, to weights \t the •^ime tmiu a tounter jnill 
can be applied to ihc spmo ibove the levil < f the gibbm b} triclion 
strings whiib jwei over the shouhltn, md are utUched to weights at 
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the lower ciitl of the bed The patieut is kept in this position for the 
oieater part of the dav aiul the wedges supply a convenient weans 
of leverage m straightening out the defonwty Iti nTd xcl.Am 
the gibbus is^ ig^l -and therp 1 «^ g'^^i a CQn<ii(lenhle •pstliehe 

nuproveinent is obtained by the production of compensatory lordot ic 
cunes This is weU draionstTated m Fig 112 where the posture of 
the body has been greatly improved despite the fact that the gibbus 
13 still prominent 

The great nsk of forcible corrective methods is the separation of 
partiallj healed opposmg surfaces with consequent delay m cure 
^\ hde it can be truly said that no method is absolutely immune from 
danger the evil potentialities are m the author s opinion reduced to 
a minimum m the above procedures 
Operative Treatment 

It has for long been recognized that «)me form of i nternal «iplip t 
which effectivelj c ontrols or prohibits the mnyementa nf 



tia 143 T berculo a of tl c Spine T1 e iecon 1 stage of Corre t on of a K>l I 
T e fn )r) a d «e t Ira t ii tt| j c^J u w 

column would he a rti5»onahle and rapid methoit of attackifU_£ ott s 
djseas^ Indeed it maj be wid that the spine is ide^I> constructed 
and situated for the adoption of such procedures since the joints can be 
easdj and completely arthrodesed without intruding on the actual area 
of disease — i e n n ideal ettn articul ur fi^fitinn p.in he carmal out 
\ct spmal o^eos}Tith^is has its detractors as well as its advocatta 
Calot has abandoned the method he thinks that open operatwu m 
Potts disease is defimtel) harmful rather than beneficial since m las 
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expenence it carries wth it an appreciable niortilitj and m no ua} 
shortens the penod of convalescence 

Sorrel supports operative methods of spinal fixation but points out 
that operation is not followed bj mcrcised \a&cularit\, nor is auj 
osteogenetic stimulant produced 

Vlliec uriies operation at all age s, but most autliontits pursue a 
middle course and there is general agreement that ostcnsvatln 
methods should ne\er be umhI in the achve stn rp nf tLi»_iiisP^vsc. (mt (2> 
only V. lien this baa erased and ili^rft is e\ idcDce of bealm ^r It is unusual 
to operate m children though there may be cases w ith extreme lob-, of 
bone ishen a graft will support the spine and prevent gross deforinit} 
When the spondylitis is already on the ua^ to hcihng or is ilrcadv 
healed as a result of conservative meisures the graft mav contnlmte 
considerably to the stabilization of the defective spine ind to the 
maintenance of the result already achieved Follovnng the necrotic 
process subluxations in the intervertebral joints certainly rc-ult from 
the dislocation of the body [raiments This, no doubt leulstoverioush 
altered statics m the whole vertebral coliunn ami to nniiifcotitionb of 
insufficiency of the muscular and Iigamuitous apparatus with jiiin 
\\o must admit, however that tiic juvenile orginism is able to adjuM 
Itself to even a very severe deformity over a very long jicriml of time, 
although increasing m inifcstations of fatigue appear »)t im itch 1 licoo 

are often intcrjircted as indications of recurrence of the tuberculous 
mflammation, whereas they arc oa a matter of fact, merely i*i„iis of 
static lUsufHciency In such case* operation docs seem to be indicated, 
hut It 13 directed towards the relief of symptoms and not igiinst the 
disease itself iTcund behoves tint even lioforc the onset of static 
msuITicieiicy of the spme, the spinal fusion mav be elTcctiv e immodiattly 
aft'^r the conclusion of constrvatac trc.itmcnt It lets jitrhipi os 
a new stimulus, capable of forcing flic organibin into the list st igc 
of hcahug, which ls usually somcwliat protracted and 8 o_ofJ>nngmg_ ^ 
a bout «iomcwhat more ninillv Ihuiv nmoii of t tx rti bmlJE^fjuwMOs 
It ina\ ov( n serve is t. local stnrilin nsi- for lime from whwb tin iliHUsia l *~i 
ve rtebra) inn draw m the im>p« as of ro< tluBeitlu n 

Indications and Contra-indlcations for Operation I n VIbec s 
o prnw n. the fiwn.j£?ihca£ituw for opcriiion in 
v-d' Pam 

Muscle Sjiasin 
Inert rmg Difonmtv 
Vbsccs.s iorinitJoii 
Pampltgii 

Arjmdiy_^t^ us ually cirnttl out wIkh tin utivitv <f the diM 

' ah’iij H nV pn in ra it d. ft nmf\_ mi Jil O 


1 m < x])ttlt > m the ibbciuc »f fiirtht-r vtnti>orl , ami lUo to ( 


licalmg and to iii ike it mure cert «n It i» m;.^ t u- 
je^«ion IS lumbar ili'-oiM! lu-unlh bids well willmut tin, L\.-.i^t 
iiihTiiil -rifts 






TUBERCULOSIS OF THE SPINE 


thitof Hibl)s, but the ar>ft ii 
coinparati\ely ri-u l. lud winic 
to some extent it can be 
adapted to tlie curv’ature of 
the spine — ^by rendering it 
flexible by means of a senes 
of trans\erse saw cuts — jet m 
the presence of marked angular 
defonmty it is imsatisfactory 
The following details are 
taken from Albee’s original 
description 
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TUBEJ^CIILOSJS OF BONE 


sequent deposit of new bon e. an«l ultiinatelj bj <i j 
fusion 

Tf oima of „^I„1 c. 


It aims at mducing ankylosis at five distmct pomts , viz the d 
lamina and the articular pw>c£.<^ on. each «ide. and the sDinoit*? nm^pcs rJ 
m thft mul Im p. } 

The foUowmg is an account of the operation 
A loDjgtudinal incision is made dtnvHyjivpr thp tip s of thp ;gpinniia: 
ETOcessea , it passes through the skin , s iipnspmons ligament nntl the 
paUQSteum The penosteum is split over.both the upper and lowp r 
b orders of thn sp>nA<i and lanuna?. tnd /jtnpppf] hick on either side 


The i Qints at the base of the transverse processes are now ile 
stro} ed , by curettme their opposing fartihgiaous surfaces The ■xlp- 
c^L. edges of each lamina are now bared of penosteum and li{T-impnt,, 
and, with a gouge, small portions are ele\ated and arranged to form 
substantial bony contact The Inup r pieoe from thp atiotP. is 


flina below, while the 


upper lamuifl 

Each snioous process is r 


p rocess immediately below The entire sheath of penosteum and split 
supra spinous ligament^ now brought together over the processes, sutured 
with strong catgut, and the subcutaueous tissues and skm approximated 
3. M ultiple Graft hfethod of Bntfain This method is useful 
m the thoracic area, especially it there iVlnuch kj’phosis, makuig the 
fitting of a Single graft difficult The grafts are cut from the mtenor 
surface of the tibia by a senes of parallel cuts one twelfth to one eighth 
of an inch apart, and the long strips ate cut into lengths of about 1 to 
1| inches 


Bnttam describes his operation as follows 

“ The aponeurosis covenng the erector spinie is incised on each side ' 
of the spinous processes throughout the length of the woimd the incisions 
being separated by J inch The lauims are denuded of muscle by 
elevators on each side, as in the operation by Hibbs The spmous 
process m the lower angle of the wound is cleared with an eIe\afor 
on each side and also on its inferior aspect The processes are divided 
at their base with bone forceps, starting with the most inferior and 
proceeding up the wound the interspmous hgaments and tie aponeurosis 
being left attached They aie reflected upwards in one attached piece 
at the upper angle of the wound The lammue, which have been cleared 
laterally as far as fie lateral vertebral joints, are roughened with bone 
elevators It may be desirable to remove the cartilage from the lateral 
vertebral jomta also Where possible, the periosteal surfaces of the * 
lamm® are raised up, hut are left attached to the Junioa.' at the outer 
margm of the wound The lower half of the b'lses of the spinous 
processes are remov ed and the chip grafts are poured into f he preparwl 


The operative treatment of spinal tuberculosw is m high favour in 
Imenca and a high percentage of successful rcaufts is recorded In 
90 per cent of Hibba’ cases, the disease ivas apparently arrested, while 
Albee reported 92 per cent of successes. In this country opinion is 
more guarded, and the operation is reserved, with but feu exceptions, 
for adult cases 

TUBERCULOSIS Ot fllL SHORT lONG liO.NES Oh Till- 
HANDS AND hhBT 

The short long bones of the hand and foot—the mcfacirpals incti 
tarsals and phalanges— arc frequently the site of tulierculous infection 
during childhood The condition is altwiiativcly known as tuber 
culoiia dactylitis or s nma ventos^. the lattix in virtue of t he achi ng 
pain (spina) and th e sni ndle jhapc<l sueltitig (yentosa) 

The dusease becomes increasingly imcomnion after the ago of five 
Up till then, the bone demands v lavish blood supply "which w pro 
vided by the large nutrient vessel, but after that age, the nutrient 
vessel gradually diminishes, an«l vrith it the liability to tuberculous 
inoculation of the marrow 

The elibcasc usuallv affects more than ooe hone, ind not infrequently 
Its distribution is symmetrical The hiwl n rather more fiaquoiitlv 
mvolvetl than the foot The interior of tlic bone is convertc<i into 
tuberculous grauulitiou tissue, the lamellai being ibv3tbei1, or form 
jng ijcquestra ^cccsgive layers of newjioiic are diyxi'-iteal below the 
periosteum as tliodlsea^ extends in thciutenor bJioiiM the liil>crciilous 
deiins jiwetrate tlie shell of new bone, isMperriciaIc<)l<labx-es.sd< v clops 

CiJMCXI Ff XTl71«,sS 

A Ciisitorm or spimllc sh ijxal ‘‘Wellmg gnulually bea-omos apjurent 
in the situation of one of the short long Iwium The swilling is not 
is-sociatiil with inv gn it digreo of diNibilily, but iKcasionalh is 
painful 

\fter pt rusting for a con-idcrable tinu, tt tiuv gradually rtaeale, 
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<iik 1 the u>iul>tiou bo sponKuHOi it? !)' CHml More coiiiihoziI), ,i cold 
absccbs fornn ^\lnch ^'raUuaUy erupts on the surface, \\itli the fonjii 
tioii of one or more sinuses, usually on the lateral aspect of the fingers 
Such sinuses are apt to pr ove intractable, and disc lunie of pus a uJ 
sequestr a may ro ntinne for ii-hm^ime 

Healing is apt to be followed bj deform it y, m t he n ature o f shorten 
ing_pr_wntracture 

On radiological eTaniinabon, tJie affect eil bong app^irs ernand ed , 
tliere is a deposit of new sub pmostoil bon e, and tlip, cen tre liT th e 
shaft 13 occupied by a. eyst-bke cavitv 

DlAONOSlS 

Tuberculous ilactylitis must be distinguished from 
(/) Sy philitic Dacl>i litis Here tb e iiew lio ne forinatiou is more 
abu ndant , the M^assertnaun _r ea^tjgn_is_pQsjf aj?, and there are usually 
other evidences of s pecific infection 

(2) MvUiple Central linchoiulrotHn la There is little or no new bone 
(Icnosit . and the enlargement is less likely to be fusiform 

Tbfatmlst 

The outlook HI tuberculous dactylitis is gooil , the parts react well 
to the usual immobilization treatment 

In tlic hand, fixation is easily secured by anterior and posterior 
splints, which enclose the whole hand and are held in position by adhe* 
aivo strapping 

' When th e foot i s mfcctcd, a pkistcr of Pans cise is applied for six 
iiApntlis or longcfjp cohrrplbuth.thc.foot amlthc ankle. \Mien multiple 
smu^ are present, it may be ad\i«iablc to ainjnitatc tho__di|nt, since 
g quicker CUtifrosoltH^. The"grcat tdc must ulwavi be tri.atfil_aIong 
con^r\ati\e hm^s ; its rtttiUion Ls .dl iiiHKirt<int for the later function 
^ the foot. 



CHAPTER VI 

TUBERCULOSIS OF JOINTS 

. Infection of a joint _with tuberc ulosis is nearlv always sft^^arv 
to au infection^ some other area^sually the ?? 

t he root of tn e lung or m the ine:>ent£c r The lymphatic disease is 
the primary lesion and in most cases, more dangerous than the joint 
lesion, since it is deeply seated not susceptible to radical treatm^ 
and eas^ overlooked The iniectuag organisms are either the bovine 
or huiAm type of the tubercle baciUus These can be differentiated 
as a result of ammal mocuUtion although the lesions thej produce 
are identical In infection of the h uman ty pe, introduction may be 
by mhahli oa The dr inking of infected nul l and the ingestion of 
in fected butter are responsible for the bovino tvne.which is commone st 
m children ' 

EnoLoav 

Tuberculous arthnt is w chiefly met with i n childhood the great 
majority ^patients bemg u nder 14 years of ice There is frequently 
a h istor\*^f traum a which may delennme the site of infection, but 
cannot be considered an important antecedent Direct hereditary trails 
mission is rare The more probable event is infection of a susceptible 
child from without 







near a jomt may lead to i jifection of the e\tipb\ sls with subsequent jomt 
im pillion Symptoms suggestnjjj. of joint disease arise when the 
s ynovia l membrane becomes mflamed 

Tn the bone a si pall collwrtinn of tul>ereTes is found , and these arc 
seen microscopically to be m.nHe up of endpt ltrlinl_cptla with as a rule, 
a fpw cnaf^t epJls. . The process extends towards the joint and at the 
same time circumferentially, the b onvVribeculaB being erode d There 
13 m the early stage a non tuberoulous aynpvitis , but the s niovii l 
membrane soon become/ ttiir^enaT tmc7 and with 


fl r^n'ilfitiml^sprpal from fbr»_sinnvial infprtion pv or ami 
imd^^e cartilage" with reuniting iilryKrfion ml oxT>o«ur}yof under 
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lyin» bone- ^d. at the same time, the caDsiiT^ a nd tls ^MPs mar he 
iniflli-cd, ^ 

/>3fusc-iilnr srinsm is a compon accompaniment, s g tliat the horit<^n<Is. 
are nnllpd tnootVior^.sf'ffor'fyf fuiH r»m<fcvl. The debns thus formed is the 
mam constituent of the pus \\bich is found m or around the joint. 
infrequently a segment of bone becomes detached and fornix? .i gpqni’-?- 
tnim 


Repai r may occur at any stage, either s pnnt.aiipniisly from the 
recuperative power of the patient or initiated by appropriate treat- 
ment. Healing results in the fonnation of fibrous tissue from the 
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TUBCRCUIX)SIS or JOINTS 


In addition to those local signs there are some of a more general nature 
The pa tient’s health suffers and he fails to gain, or actually loses, weight 
gro g^i 13 retarde d and the re is pyrevia Pam and l oss of sleciT accouDt 
for some of these constitutional signs, hut the pyrexia is an mdication 
of toaEima-due to active disease 

Complications^ Tlie most frequent conizations are aii^'i^ses 
se condary mfectipyof sinii«ie s. and tu i>ercnlourn^nnwihq Secondar} 
infection^ the most common late explication, and gives nse to 
creafifid^ver, night and wisfm g The prolonged suppuration 

leads to wax^miseasg, 

C 

Diagnosis 

The only positive evidence that a joint infection is of a tuberculous 
nature is the identification of the orgamsm from the jomt or its neigh 
bourhood the histological identification of the disease in tissue from the 
joint^ or the reproduction of the disease by the inoculation of a guinea 
pig with matenal from the joint 

Various methods may be used to estabhsh the diagnosis of tuber 
culosis m chronic arthntis any one of which may be nuslcadiiig 
Nevertheless by makmg use of all of them a correct diagnosis may be 
achieved 

(1) The Gumea>Pig Test This is the most convenient method 

when there l a fluid available for moculat ion It is obviously better to 
inject two guinea pigs m every case In amving at a conclusion dis 
tinctiou has to be made between the case with an actual infection of the 
joint and a symptomatic synovitis from a para articular focus , the 
fluid from the latter is sterile The g uinea £ig Jes^ then, is decisiv c 
only when the result is po&itiv^ whereas n repeatedly negative result 
does not preclude tuberculosis •* 

(2) The Tuberculin Test' A positive aiantoux t es t is of 
nifican ce only m the first three four years ot liTT aTter vvliiLh 
5 U per cent of the nopiilation give a positive reactio n On the other 
hand Simdt pomts out that a n egative Vantoux rea ction does not 
preclude active bone or jomt tubercle tie says that the oul}“coir 
vmcinf^^rools are hrstly the absolutely negative rqsult of ad tuber 
culm tests mcludmg the subcutaneous up to an injection of 10 ragra 
of old tuberciilm and secondly, a focal reaction that, both objectively 
and subjectively, is undoubtedly positive The focal reaction is not 
devoid of danger, however, and it is doubtful, too, whether it is 
specific 

(3) Radiographic Appearance There is no picture that is 
entuely typical of jomt tuberculosismanyof its stages, but the follovnng 
pomts are at least suggestive Vt an early stage theXra) csaimnation 
13 usually negative Tiie earliest sign is an lucreaacd-iadiabilitMifiho 

’ Liter ni~m an a 1ni nliifn-1 


rlimini shpd dcnsitv-m i-lhc-hoae an i 


thicj^tig 
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of the s:^novnl o ipmhr!inp and an irre gn1nrit\ nf tlif> jnmt miflm r. 
The Jatcr films show clearly a gros^. des tructive les ion of the jemt , \\ith 
%bsorpJin]infJ)onc lo ss of continuity of the }oinh and fh sWn tion \\ith 
hoaUng there is j,radual replacement and condenvition of bout but ui> 
grcBiS deformity persists 

(4) Wassermann Reaction In all doubtful cases it is the rule 
to exclude syphilis by the Wnssemianu reaction 

(5) Exploratory Arthrotomy In exploration of the joint should 
be regarded as a last resort though there is no doubt that it is a justi 
fiable procedure m adults and, in the writers opinion in children 
AUcroscopically there is marked siinilanty to syphilis winch must 
always be remembered and indeed a certain histological dngnosis 
maj be impossible The tissue however may be cultured or a gumia 
pig inoculated 

(6) \ biomv o f the regional Ijniph nodes where possible is often 
useful Th e inguinaf^hnd ma> show evidence of tubercle m a doubtful 
hnee. jo int 


DlF>fe.RLVTIAL UlAI VOsJS 

Acute b} its sudden onset sub 

sequent dmical histor) and radiological appoannee 

S^lulis IS simihrl) difTerentiatwl a positive Watocrimmi rt iction 
IS lielpful 

E piplnsitii nny. {irosont great difijcultj Init it oivcs a vtr> distiiic 
tivc \ ray picture 


Prognosis 

Once the joint is invaded completo rcstorati jii of function is mihUh 
so much so tliat when pcrfict cure results the diaj^uosis is open to 
doubt But though the joint function ma) be grcatl} disturbetl the 
danger to life is not serious if treatment is elhciciitl^ earned out 
Where death ensues it is usuilh due to secondary infection or Mime 
other complication The mortdit^ which is compirativilv low is 
greater in spine and hip ca-cs and los m the upjier thm m the loiur 
extrcuiitv 

Statistics of the < iTcct on joint fimetK n v irj tnornu udj Junglin,. 
of the Tlibinotii Clinic discussing results of tnalmeiit m U7 caws of 
kne-c tubcrrulo is found S-i percent with full jiiobilitv whilcL I'lttt'MUi 
hail oj per cent m iOUcascs iffcctingtlw hip joint Tiu'c jicrcint i^es 
,_rcatlF ovctivl the figures noted at most ihmc'i for as a rnh it is foun 1 
that however nuld the disease »imI however c ireful tlu (re itment vnne 
limitation tf mobilitv jnrvists 

Sir Robert Tones tousnltml that the pni 5 .na">is h Utter m ehil Iren 
in 1 tliat pirliciiLirl> Ki 1 oimoH ire a \er^ icuteouMt bvh fever 
umcli \Kvoc liuw content UMinl^ \ rav t'camuutwti at liutwh 
thu killing < f thi ji int 
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TUBERCULOSIS OF JOINTS 


Treatment 

The treatment must be both local and general It may be conveni 
entiy discussed under four heads— {a) general (6) local (c) operate e 
and {d) the treatment of comphcatious 

(a) General Treatment 

Rest, liberal diet, and hygienic surroundings are essential 

Heliotherapy is scientific treatment by light rays In this country, 
for obvious reasons dependence m placed ckefly on artificial sunlight* 
It is claimed thit by its judicious use physiological functions are 
stimulated muscular tone restored the bones strengthened and cir 
culation and respiration improved The degree of pigmentation induced 
IS an index of the efficacy of the treatment and it is said that even a 
negro becomes darker if the response is satisfactory 

Although hght treatment is so important it must not be forgotten 
that fresh air and especially exposure to fresh air is almost as beneficial 
In many of the cases tuberculm is used to improve the natural iinmumty 
V small quantity of 5 10 per cent rubbed into the 

skin once a week may be useful m cluldreu Beraueck s tuberculin in 
increasing strengths aud used over a long period of tune is of some 
value m joint cases 

(b) Local Treatment 

The local treatment includes r eduction_pf dpforn nty t ractio n fi\a 
t inn nf thi> jninLjn th p dp«ir«>d pftsitinn and p rntpption until the 1 film J 
13 c gmplet e 

Reduction of Deformity It is of the utmost importance to 
secure the hmb in such a position that should aukylosis supericue the 
greatest possible functional utihty inll be attained Attention must 
therefore be directed to the reduction of any deformity and to the fixation 
of the joint m the desired position A flexed kmee for instance must 
be more or less extended and a dropped wnst dorsiflexed This rcduc 
tion is commonly effected by gradual traction The pull made at first 
m the Ime of the deformity is modified m direction as the stiffness 
duuimshes until the desired result is secured Rapid reduction under 
an anaesthetic a method known as Bnsement Force is to be dciiro 
cated on accoun t nf its risks 

\\ hen the deformity is reduced a decision must be reached on the 
ultimate aim — a stiff pamless jomt or a moaable one ^ The 
prognosis will be based on the extent of the disease as shown by the 
radiogram 

■\Vheu the bone is diseased a stiff jomt is probable though souiLtimoo 
after a long period of fixation with ankylosis m view a surpnsmg degree 
of movement remams The joint is encased m plaster of Pans except 
m very young patients or in those with sinuses and in orler to obtain 
complete inunobility the pi ister cose should mclulc the jimts on both 
sides of the affected one The duration of this troitment ileponds on 
inauv fictors— age site of diseise etc Imt a iiiimimim penod of six 
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mouths ii iiuhc^tul In cert'im joints a spluit m v> boused vs vn v(tcr 
uitne durmg tins period, eg the PjTford frame m !iip ciset. 
i When the disease is iiitiid} s}ito>utI mth little itleetion of bone, 

j a movable joint should be the aim The extent of inovtiuent uill depend 

oil the length of adhesions between the joint surfaces , hence the object 
of treatment in these cases is to keep the surfaces as far apart as jjos^ile 
by mea ns of traction which is more tifirvi m fli(> Inwpr bnib 

The duration of treatment m this phase is jpproximattl> the same as m 
the fixation stage and lasts until there is no evidence of active disca''c 
and lieahng is far idvauced or complete 

The last stage is that of protection cart being t ikeii to guard the 
joint against injury Diiruig the first ftw months of this stage, the 
patient is confined to bed, but fiinllj ambulant trcatincJit is employ ed 
Subsequently, careful supervision is essential until a reasonable certainty 
j of cure IS estabhshed 
I (c) Operative Treatment 

^ In the majority of cases conservative treatment is the method of 

[ choice, but certain conditions definitely indicate operation Tlve dun 
tion of the disease tends to bo shortened thereb), thougli mterference 
with joint function is more hkcly to result 

The operation of excision maj boadvis.ib]c in > distructivc kHion in 
an adult, but it is not ittcmlcd with f ivourablc results in the j oving child, 
chiclly because the disease is usually more extensive (ban i-^ shown m the 
radiogram ami therefore c<cisioft of a consider tble irta of bone is neccs 
sat) This would naturally interfere with growing tpiphjsts and It wl 
toashorteningofthelimbiulatcrjcars Furtlicr it is luhtLh.ittcuuna 
to the tissues by >.htnittLlf> fbt prn,fr/:’>,..of 

t he disea se In adults the lufiammatioo is, as v rule more jximfiil and 
more acute, and conservative treatment would occupy acvtnd ycar» 
while excision of the joint mav lead to cure m six uiontha V fixcil 
joint rcsidts , this however, is probable even after several vein of 
lonscrvativo treatment 

In idditioii to excision of tuberculous joints there are imjxvrtant 
extra articular forms of operation, whereby a joint is fixiyl bv means of 
an mierna) sphnt inthout Miy ihmnpc to the ;oiiit tissues whuh are 
the site of tlic disease llusc opcntious, which arc drsrrilH-*! tlsv. 
where, are camctl out moro frequently in dkt iHs of the spine and hip 
(d) Treatment of Tuberculous Abscesses 

1 residud abstOiKS is more oasilv cuitai than m viiifc out Tbi 
Uadeucy m the tri.vtnu.nt of l>otb is to Iw couv.r\ itive, ind i ion 
sidciable number of ab»cc»sis disapjH ir under thw tn attm nt V more 
active thenpv w indicated when tliero m tension of the '•kin, or wlicre 
pussurc IS bung ixirtetl on vital {>arts 

Aspiration It is somctimts possiblv. to ttfect i cure by reptatvsl 
emptying of the abscess V wide bore nwlle w insirtovl oblijuviy 
tliroiigh hcilthv skin and pushed on until it enters the ubvi-M civitv, 
tlu vnntcnt'* of which an* n.mo\e«l by wpiratiou Tlie novvlie La with 
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clri\\ii iiiJ tlic piuitture stiled with collodion In certain cists tlio 
thickucsb of the pus precludes ispintioii uni incision is ncics^in 
When this 13 for uiy reason imdesirible in attempt nu\ be nude 

t.n hnllftfl/ f)l« nna li.f tha ~J* l ni < 


iiijr iv-aouij uuui»niuie III auenipc iiu} De nuUe 
to liquefy the pus by the injection of cortnii substances 1 fiymo l / 
mixed with ca mphor in the proportion of 1 2 sometimes succ eeds 
Other substances are injected with the aim of p rndiipm j in-ifiim'n jin,p ' 
subse- qnc B t fibros is CaKe clauns good results from the use of the 
folJowmg mixture which he terms S r>prn<TPTiTf> Ftnirf 


Iodoform 

Ethor 

Gujacol • 

Creosote 
Sterile OUve Oil 


Incision IS called for when the skin is discoloured and threitens to 
give way or when the abscess is spreading A small opening is made 
under aseptic precautions and the pus allowed to escape Uniitcessary 
handling of the parts is to be avoided If a dram is inserted it should 
not be retained longer than twenty four hours lest a smus be established 
In certain cases Sorrell recommends a form of treatment similir to 
that used by W moet Orr for osteom>chti3 The deformity Iiavmg been 
corrected the abscess is opened sterilized with 5 per cent iodine solution 
and freely drained Tlie parts are then encased m plaster of Pans 
Immobihty drainage and safeguardsagamst coDtannnation of the w ouiul 
from dressings are thus established Thehmb is leftmplaster for several 
mouths If possible steps should be taken to ob\ late tlie disagreeable 
odour that tends to anse froiii beneath the plaster 


TUBERCUIOSIS OF TUL HIP JOIN! 

Vs a rule tuberculous disease affects the lii p joi nt lipfi n tin 
10 Its incidence is less than that of spinil disease the ratio being about - 
f to^ IQ In oier 4 000 cases adiuitted to East Fortune Siintonuii} 
the hip was involved ni 18 per cen t iff the cises of bone an 1 joint 
lesions It IS sli ghtly commoner m nvp et. 

Pathoi og\ 

Tlie usual uutial bone site of the diseise js in tlie iip | er part of tie 
a cotamiiimror m th e BaltcoclTs^an.le. i e tlie lower h ilf 

of the neck ot the feinur.ne^ the epiphvbeal l i ne, but it iiiiv 1 e sy nfivlil 
m origin However it^is doubtful if the locahzatioii of tiio ongiinl 
focus is of much practical importance since even if it is extra articular 
it is not likel> to be successfully extiqiated 

W Jieii disease begins near the epiphyseal cartilage of the head^o f 
t he feimii^a~7)tW^iTre~the circdation is active ami tlic gro^ ng 
hnnp resistant— an are a of infected gTimilations lonns w'lnch 

spreads towards the joint “These grauulations extend gradually oxer 
r>l,l-nTTrle.rthL tirrifee~^hicirthe> ulunutcl)"~aestroy~~'nrl~lhTalty 


A t -xlnUrst apo the piiV^ hich Im fonnwl bii ists tfiro»,lt tTii? nt -^w] 
ami spreads in tlit* lines of least nsistmcc It ma> point m thp ,roii‘ 


m t}ie iicjj,h}>ourhoo(l of the 
troclnntsi^ir hy pe r foratuin' the 
a cetabulum, appear as a ^tvK^ 
ahrtcfiss 

I f_left untreate d l ie ilin ^ nn) 
take place e\entually bj absorp 
tion and connective tissue encaj>- 
sulation but there results much 
di stortip n de formity and ankvloai s 
o f the min t 

SV MPTOVIS 

'live disease is bnu s m ite 
onset and c htninc in its course 
Vs a rule befori. dcfnntc sj^^ns 
app«^r tlicra la evidence of tii.daisc 
the child bciQ^ pgU and a pathetic 
and the ap petite po or One of the 
first symptoms is ‘stiffness of the 
hmb which is present on first 



ti 14 1 — Tubcriul s s of l1 p H»l 

A p* Ijr t>oj* in U» RFl*ih> I*. Tie w 
call -a It. «SM-t « 


getting out of bed but passes off 

during the forenoon it returns however on a fcub^equent dav in I 
Closes the child to hmp Both sti ffness ui I Inm i tend to per ist niorc 
«M<i more P?i«. ina} Ik i}>s*ntln the carl) or nhia pre enf 

be rgierr eel to the k nee. I ater the child begins to cr} out duntie. si i p 
tboiigb on iwaking there inaj be no complaint of juin Thi^j^ri is 
elicited b) the so called n I trtm^mns ca n ol bi the fnehr n < f the 
t w Q di eg c 1 surf ir s w ho e a ppo ition is iicnnittcil t\ the iiitisciih r 
ro hxation tU it sleep nnKlm c s l ln sym j tom iiUiulna uLi r Ui n f tli < 

t nf tha- ptmt 

Vmjty the sjniptonis of gen eral elebilit y lo>s « f m yhtaml nin g 
f.vtr are often noteil Shoul i aiv a^t ^ i fonu the [lyrcxii will l*c 
more inarkesl Vt i later »ti„c piin ami definnitv, _e oUT>tesl wuh 
t» p- il ly nLu . pno-lnde w ilk ing The generil lit iliU detent rat* a 
rapidly when abieessts form if i e-. ri.-,iilL 
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Sir llobtrt Jones described thiy^^>pp3 (l)^ rapid se\er 3 t>pe 
winch 13 acutely painful and rapidly destructive {^Iie usual type 
with inoJerate pam but no great general disturbance and (^a slowh 
progressive form wit hjittle jm tu marked dfi^jQnty and s tiffness, 

on without grave Jiout 

change for iiniiy j uicj 

The last tjpe is ver y re»is 
tant to treatment 



Physical Signs 
Lamene ss is one of flti. 
In the car!> 


first signs 

stages it IS caused b} 
n^ss or dgyior^lefomii tv. 
the body bending forwards 
to compensate for mability 
to extend the bip Later a 
fi irtlici^inip IS produced byV 
jiTflEf^tbo child hasteiimg to 
take the weight from the 
affected side Lastly, there 
la the li mp f ro m roaW 
s hortening. 

Inspection The ex 
animation should be care 
fully carried out with the 
patient undressed and the 
general effect of the illness 
may then be seen m the 
piJlir and ennnatjon The 
aHected thiglf is visibly 
w_ast^_. the atropfi^extend - 
111 . to the allltei l ninsr-Jc.q 
The deforlfilly and the 
resulting hiitp^ are now 
obvious diffenng according 
to the stage of the disease 
tbp mrli there is 
^ al (1 itmo n and 

hteml fetat ion becausojess 
weight is borne on the joint 
in this attitude and there is ap parent leiutl cnin^ .oL theJeg The 
Qexioii at the hip abolii.hes the noniial gluteal fold Vs tiic dibvasc 
progresses the joint is unable to tolerate aii> strain so tint crutches 
become ucccsi>ary and the attitude is now one of fltxio ii aJduiiuji 
and medial rotation with apparent shorteni ng Vs the l one bccouu s 


Fig 150 Tuberculos s 


of the H p Joint 
• up ete de tn t on of Ilia 
{wTf ea of the neek 


erod^ and vmstctl the real si orten ing sunt rv cues amli ncr e a ea ^ lS ,.tiie 
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tjulocatjon of the }ipn«1 nf fho hftne i<p\olnn3 Ti icrc iS m ulibtio ii 
rc tirclitton of Lro sth from nncc of the Wip ln'»i5 


Palpation corrobontca the 
fimlmgs of luspcction In a<)Ui 
tion »f the region of the nfck of 
th e foimir is heW between the 
fini,ors and thumb and comptred 
with thtt of the opposite side 
s^ic thickcm iift m the jonit may 
be feiT VliscesieTare^nj^nTTor 
both m the region of the joint and 
m the pelvis which is palpated 
from the rectum 

The range and freedom of 
movements are determined bj com 
pinson with those on the ''ound 
side m I a re limited in dl dirc c 
tions In tlie carlj stages tlw 
fmutatioii can be more easily dc 
tc'ctcd if the child is pheed «i the 
jtronc position an I atlcmjits made 
to cirry out the inoieiiKnts of 
lijpcrt-sttnsion and i n d iil anl 
htord T )ta t>on of tlic hip The c 
arc mirkt'dly I vs than on the 
sound “idu 



Tlmnia^s t kxt n dtformitv te t h cirnetl o it Tl u ^cmh] kiKi ind 
A) hip ire Ikxcil on the alxloiiHU in i t! i thil 1 is i kttl to 1 ij Lh iiTix ted 
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leg flat ou the table If be caunot ilo this actuelj or with slight 
assistance then there is a flexion deformity present and the ttsf is 
positive. 

Records are taken of the degree of ^ophy and of the amount and 
ty pe nLshnrt i rTiing In estimating the ^ortemng, attention is directed 
to the distances bet\\een tlie antenor superior spme and the tip of the 
medial malleolus, and between the latter point and the umbihcus Com- 
parison IS then made with simdar measurements on the opposite side. 
It IS important to note the site of the deviation If the great trochanter 
is not above Nekton’s hne, the site of the deviation is not at the hip 
jomt but lower down 

Radiographic Examination. At an early stage nothing abnormal 
IS noted The ea rliest sign is a sl ^lit hn 7 inpgg tn aynn\i.-i] fpflom -i 



Fig 153 —Tuberculosis of the Hip 

niagismiiutic t«i<rewnU(.K>n of the elTecU oT » Axed Joint in ftMutlinn and adduction 
Wiicu abducted the peUis ta tilled to |>rnnil oTUte Iec« toing i)arallcl « 1th an apparent lensthculni. 
n lien adducted the tilting produces appajent EhoHening The epine flexes laterally to alluw the I csd 
to assume Its erect position and scouosls results 

In a few cases, owing to its excessive thickness, it is possible to delineate 
the synovial membrane, above and below the head With great elTusion 
the ends of the bones are farther apart than on the sound side As bone 
atrophj develops, the affected side gives a thinner shadow, and, still 
later, an at ga of destruction 13 seen, most cominoi4j>-m Bibco£k>' 
tnangle ou the mfenor aspect of the cervical side of the epipli}6is 
‘"'^^^mlly, when the cartilage is eaten away, and more and more bone 
eroded, the ]oint o ^ne disappea rs The erosion is most marlced on tlie 
upper hemispEe fr ' S r^inHt^d^d the upper part of the acetabulum. 
These erode each other, leadii^ to dislocation, with a “ ii ugratory 
ace tabulum ” 

'The diagnostic value of Radiography is not great m the early stages 
of this disease— and indeed negative xadiogriplis do not exclude tuber- 
culosis— but 13 useful at a later stage m indicating the site and seventy 
of the lesion 
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Tuberculin Test If the subcut weous injection of mgm of 
old rubercuhn gi%es negative results the lesion is not tuberculous \ 
positive reaction is of Jess value 

\Va3sermann Tes t If svpLilisissuspetteil i suruiii test should bo 
carried out 1 positive M 'isbcrminn dties not noci&Mril\ mean a 



(M 

ho J5J — {<;) bi wJa )ril ij TuUnwJ mHlpJowt »»thl}<-*j hJaT nutty 

HI J a i-oijw I r»lk kgrw «f SI orUnit c 
ii) Tiie i oUIUrAtril a i t)a *v «i>t if mIuU 0 ihu 1 f iru ty U ir » r«kJr C 

a)phihtic arthritis — V virv nre eowlition It '•igiufiis ictivit} of tin 
viriis uliicb must bt | ikcii into arcoiiiit m treitinuit 

Ot \« NOsIS 

llu diiKiio''!'! IS nude from the tiMorv , tin. a \mut< in -». uid from 
tilt. p bv»ir,ii e\ miinitio ii jjJtJu'bng iht r ulu ^nii) ’* flic n Hiiltn of the 
tiibireulm tests tm never In iikto « tuiil, iitd t <hfifitt<* diigno is 
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cui be made only b> the (h vovef> of tubercli l>,i<ini m (lit (iuid (r 
t jsauo fro»t the joi nt It miy bt to m oddik t ^Miim ^ 

a rid note the 

DlFFk,REMTI\L DiAGNOSIj, 

Various diseases maj simulate i tuberculous Inp iheM nuv he 



1 us )o(l — luU rkulviu 1 w(-U4 ill tin Vcctil uiuni 
A li'lly f II f dWii>e)« >«+n 1 1 iJw (luff> \rtiU » d«v*l t alk n « J ll* r*» ly li Uki * oU lu n 

groujKal under till b)mptoius tbc) pn>iIuce,MZ b nut ttuni < f mot < m eiit. 
dive-v'* Uiup.and 

1. Limit.i(jon o/ motement, m t»twf»» l<ut< det^e^ . ts < lUMti In 
g n]|.) H f)L_i rush ili/ftf rA_m ot t\ dir^ti^ ^ 


o 



310 TUBERCULOSIS OF JOINTS 

f '" P ■' “ot mton>i>lo.| HI 

children (^lU MV tjilunu lous iLuiU ‘liMPiKinlfcr i f.u xi.oU f / 
Tile tJllId silonU he e\- itmnnl t.\or) fnrtru ht for rif^N ~i'innf[ i7 ' ^ 

0 HWffia ,S lecoyiized by tbe ^anab)llty of the MmptoHK the 
qiarked lu^prfontis nf and tlip. liKPnOP Ilf « .t 


i^^rlved fu^prfontis nf ttiP_nii.>:p|p and the i bsence nf no 

Uta>er neiirnnojo^mn^ exhibit spasm wliick is gradually ov prpnmp In 
pr£^rt TJjere is no nastin , ^od usuaJJ^ there are si ns of t liVdiVoisp 
ill other pirts of the limh 



tic 15 — z\n Far)} Cose of S^noiial Diseast* 

> te Cl e leral float on e |a> all> n uLeil a Hal cock f ir a 

\ Lu n reflex tmtannii. as from inffnniPtL oMn la or i nnire 1 1 I Im to rs 
or plumosis ImiitiitToii is not general as m hip joint disease 

2 Abscesses in the Reilion of the Hid It maj be dilhcult to 
trace these to their source IfacutetliereishttJedifecuItj ifsubacute 
the possibiht} of hip disease must he considered The result of treat 
ineiit and the exnmiuatioa of pus from the abscess should be sjitciall^ 
noted If the abscess is tuberculous iji-niust be diftreiitiatcd from 
a tuberculous inf^rtinn nf the s ul Htlfki l or pso'^^iirsa m u'lich 
the bmitation of hip movements is not <,eneral it is lu these cases 
that a complete \ ray, elimination is hkelj to be of diT.j Ktotic 
value 

3 L imp Lameness inaj he due to several diseases 
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'om mini (ftsf<>cfl(mR-o£-tI^a-lHp is pr< ent from birt h t!ic licatl 
of tlic femur ]S in abnormal iwaition, anti ct rtiin mo\emtnt5 a rc 
incre ased m . range IV /irfm/r/tm la de^iie 
"yRn C or/> Votj. L ateral rnf ttion is inrret , I autl tliorc is mirked 
de fonmU \ j x\ txainmatiou is of the ^.rcatcst % ilut ^ 

^J^l*belulocox^thJta / Pi rt]ies Dtgej.st ^ Many c'ciinijiitioDj. nu) l>c 
required licfore a dta^iiuais cjii be luidc m this condition There is 
hs'^ TmisQii! ir \\ isti iiJ' in Pc rtln--< di^a-iM . while the r idiierun \mII sIkiw 
H i' Liif y a \vliich m tlic early sti ^ s of ,i fnlit n.nliTTi. lup-.m. 


fpH., lul’ertlies disc ise tin m ovnmnts >r n >f Innitr 1 ni all din < tion s 
i j s in [iiliercjiWis. 


4 Pam m the ro^i »ri «>f th< hip m i\ Ik, the predoinuunt symptom 
in the following disciiea 

\j^ii ^htcomiicli tis The m im features iii this dlte i&e are ! i.d ti ti hr. 
luss and t ox rmu V d iJTi r< ntiat_\viufe ld<v 1 cdint s!io\\s v polv, 
m priiTionuclcar leucocytosia m tulxrele then is ,\ Isniphieitpiaa 

Epiph fsis Th* seventy of the ^am. o \ep;>f>n a hr>rte»., 
nur j nd~a osenn ot ire ?iugge.ti\ c \ ray c Minnntion it once 

rcNeals the nature of the condition 

h as a more S iidden misgt often a namp diiriiirf an 
cpi<leiii ic' the inmehaa are markedly h\ p«>ra_vfh< and t<nder 
few days t he piint cm le iMove<l fr>e|v m dirrcfirnes 


pROC'^Osl^ 

M ith c triy dta^ao^is and cfTieunt (rettmeiit (he mortdity hhutdd 
be very low 

Ml undue intensity of any syiiqdoni is nnfa>ourable The dinner 
botli to life mil to function is gmtor in idulU Sir JloUrt Jones 
believed that if tlicdain i^e is sulliciciit to make thcda(,noai& of tiihcrch 
certain some impairnictit of function will result 

W hen the head IS ilTectcd the result is ilw ays doubtful ind if there 
ibinueh bom distnictiou inkyJosisni a j.ootl position is the hunt of cure 
In this earictv there if % marke'<l tenkney to Rilductiori even after 
treatment has bten cirned out for a long |K;rio<i 

Intcresluig figures n girding end results h i\e reeeUtU be-en publishesi 
from the New ^orkOrthojMvdie Hapitil Duniig ijicniMlofcevelitetn 
years JOde C'k.s were ireited 4(»of which werecxehidctl from the •>{ itis 
tics owing to errors in diip,noMs (ii a /tnd btu Iv of I'yt pitienta 
per cent hid died m -17 |Kr rent the disease w is aetive > in per 
cent quiescent at the date of exiinmatiou two patuuts wire fris, 
from Hvmptonis ind liid a unful nnge of movement On the oth»r 
hind, there are the htuntus of L Pittis/n drtniv quoted 

TnnATJifNT 

1 General rreatment 

Lilitnl <b_t fr ej^li »ir su nshim d w inhn. idii f.iti u- or mf u p .it j^ H 
lod sHp < fVL aon in a ^mt^hk mditutie ii, are all of prcit imiwft nice. 
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S\ itliout them, local treatment a\ -Ills little As Perkms snud fhe 
surgeou docs uothing to osaiat the local cun. of the (hscisc it is the 
general treitment whicli enables, the patient hmiself to stamp out tlie 
local manifestations of the disci'.e Ittcntiou howtstr musit be 
directed to in> loci] disabihtu^ ind to this end the loint must bt 
placed m the position tint mil provnle tin grett»>>t funetionil ntiht% 
w hen the cure his been establMbw i 
2 Local Treatment 

Tims will \ar^ iccording to the evtent of the diseisc If it ls ul 
aanced there is probabl) some «\e fnrniit^ pn n t nsuiHv i combmition 
of flcMon and adiliiction fr om strong mnM.4ihr rot^truhnn. Befon 
f urther treatment cm bt^initi.itei), tins ilrinrimt^^noigl- 1 )p rr rr.vf. 
a nd an\ piin that is present iHeviated, If the ^i.i ftent w soph lif^fu m 
pqin md de formity l)aM _ti i vi btpe.l fii mliv. trpat>n.^nt- is pnmm. 
i t once 

(a) Stage of Acute Symptoms When the pitient w stifllruig 
icute pim m the lom t is unable to mo\c without ^te it distress and js 
frequently mkonellTt night b v_iMin insing from fnctioii between th e 
inflamed ^omt surf ices, no treatment gists &pcedn.r rcJiLf than t fai turn i, 
ippUed to the Imib bj me ins of webbing stripping ami bindipis 
Pbstcr stniipmg is often preftrible to the h&s st dde nebbing It 
^iscs a more certain pull and rc()UiM liss adjustment tliouglt it his 
the disaih intige of being more imt iting to the ''km djiir the ipplini 
tion of the exte nsion strapping the limb is nhcwl m i Tbomiss kmc 
fcpipir fit vti^-idc at nntl ons.i>rt» pro|Hr~]irei tluU I 111 

actual pull on tin extension mat lie by i w^ilt o\ t r a pnllti it 
the foot of the bid or b) the bp.m!")] ivmdhvi mitliod wlni-biits 
b) the tviistmg of the tiso latent extension cords ilrtidj IoojksI oitr 
the tnd of the splint witli a siualJ lath of wood If tin- yveiJ it milhoil 
is used the iinount required w ippruMiuitUi on pciumLfur i\rr^_ 
\i IT of ige , tlic f oot of tlm 1 < d Wnig r»’‘cJ w? tint i loimtir » ittusion 
IS formed b) llie wci^bt of the ImkI) To ^tcld\ (In juliis ind to 
prcicnt tonijanvitori movements of iddmtion of tin oilier hg » long 
I iston aplvnt IS applied to tin opjiosite side of the lioil) 

riic correttion of the idduetion during tin piriwl of tri ilUKJit )>) 
triction is ocexsiouall} cotnplic,ite»I l»\ tin tli.%tIopnu nt o f i ,,iuu 
\ ilgum owing to the traction exirtcil !n the liltral pull on ibi imnlul 
cbliitt.nI h,^mitnt of the kiuc joint Hus comphntioii is prvvmt.Hi 
))i a sptciil jnithoil of ineyrjwntjng the tratlmn phsitr m i pliMir 
of Pins nunil 1 extciibng to the mui thigh rii* tnefh<xl is 'ten m 
lig 1(X) 

The ictual die,no of defomiitx is C'-tmnted in the first jhci bv 
ptUmg wd of the eomjKnvitory tilting of th j)eUisfrom lonlieis imlb) 
the ulKluctum of the oJlj^o^lte hg the trictwn lacing linn irraii^tsi to 
pull Ul llu hue of the d(fi>nmt\ This shteition esm In. luljusUsl In 
itxing I Ihotiia^s spltcit to wskmUh upnehts mi cruvsbirs fiust to 
the IksI 
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ti'oylu nVic],..,T 

tln^pism of mubp.lc wJucti t xiisos flcvion aildiichn n Each ih\ tliii 
trachoii is liispected and its direction modihed, and i n a few we tka 
the deformity mil be corrected sufficiently to ensure i useful positToii 



Fio loO — TuWrcuIosis of U 0 Hip The tfcatmeot jn the acute et ige 
The M luct on of the < 
tong U ton fpl t *n<l a 


should ankylosis ensue winch is knomi as the optimum function al 
p^ition ft vanes somevMiat 'iccorcling to the extent o^ the disMsc 
and tlie possibilities of treatment, the greater the real shortening the 

more e'rtensne must the abduction be but even without bone disease 



Tin 16(' — Plasler-of Fans Case applied to pievent over stretihmg of Medial Collatera 
Ligament of Knee when cmzectiP^ Adduetion hy Trartioa. 

abduction IS Advisable as witli adhesions in the joint, the tendency 
during convalescence is towards adduction 

It 13 sometimes recommended that crosiS traction sliouhl he apiilied to 
puli the head away from close contact n ith the acetabulum In pr icticc, 
however it is not found that this treatment has any advantage citherin 
the rehef of pam or in its ultimate re&ults TIus cross traction can be 



hn lOI — n** hwm 


i Kccv arv toUctidi »)i>.thtr or n»t a mo\ tl>U lomt to )w» sum i} nt 
Jitlicvilt ijvtc&tion la ticcitit-ti in llit \.rtV luc-tntv lua ii of^ 

tlie boric la tttuch trodcil or there is much <ii cu-e on the accl tCiiltr, 
M irfi(?ririT?lniljCT <«^rt.nn TT js imc tint, 

occaMonalK, a mucii croilcd joint afur months \n jilotcr, hliows ton* 
•ijtltrablt inrnement This howner, ina» lx. arnl m im ra«! 

Its Xujjclional \aluo is inconsviUnUt It w ui^e, m all adults and in 
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all blit a minority of children, 
and where destruclion of bone 
IS extensive, to aim at aiikj 
losis A\hen. tlie disease is 
synovial or v\hen there is a 
focus 111 the neck of the femur, 
treatment is based on the as 
sumption that a mobile joint 
maj*" result iy' 

Cases ^ere there ts Jope^ 


nf a urnyhle lOD. t 
Any case therefore commg 
under the lattM category is 
treated by tractio n with the 
object of separating the articu 
lar surfaces and ^eygating 
beny-ankylosis If this attempt 
IS successful any stiffness that 
remains is due to fibrous 
adhesions and the range of 
movement will depend on 
their length 

The splin trcf'nnimpnded for„ 

np tn thenge of seven 
It 13 an ingenious combina 


is that luiown as the ^ 
tion of the ordinary Bra< 
frame used for spmal coses, 
with tw o Thomas s knee splints 
fixed to the frame at the level 
of the hip 3 omt which are niov 
able to permit of adjustment 
of abduction The body, pelvis 
and legs of the patient are by 
this means most efficiently con 
trolled and the frame is so 
constructed that the functions 
of the bowel and bladder can 
be attended to with a mim 
mum of movement The body 
and pelvis of the patient are 
fixed by means of webbmg L 

barness. while the legs are con I- , ^ , 



. Died to II 0 leg on 

UStea rouuu i-uc ri^--MrilhtMwefecuredtolhelo»rrend^‘f^^trjy^ 
terminal V' of the inodifieJ d.r»™to ■ t 

Sraas knee splint Anltm 


may be adjusted round the ■ 


)DUe»rrectr<l»lde- 1 
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at the spUnt should fit the patient accurately an indnidual 
a rule required This frame u particularly useful when 
imus present or an abscess which requires aspiration and 
ses can be effcctuelv controlleil by it 
and In.a\ icr children the Pyrfordl rainc tends to be mistablt 
an a % cry effective and simple method of trcitincnt in this 
■c traction is indicated is by mains of the Bertk trav 
d limb IS fixed to the bottom of the triy, uul the foot 
f elevated on a spccnl frame so that the patients body 
iIqIc of 45 degrees witli the ground The weight of flic bo<h 
•tion on the joint 
1 at the same time 
if the affected side 
J since a weight 
tends to swang 
y underneath its 
(\Tien the pelvis is 
\ever the child 
spine laterally to 
ad under the sup 
and m this vray 
produce a scolio 
a cose therefore 
refill w atching and 
be left m the frame 
Renal calculi arc 
rm easily m this 
position but are 
by frequent lower 
svased fluid intake 
ufiere an h/losis 
^hlion 

majority of pi — Trralnci l of iLc Se<on l by 

\tvcr ankvlofcis ls u plai-trr of Ians cav 

if treatment and Vule lle msiMini: bum< I lUallun. 

££ t_l)C secured bv ^ 

^gTfuThin with ph tef of Pans In ipplying the pi ister 
to be Ixirne m mind thit the hip will ultmutclv be lixcil 
iition cho cn The optimum ywjtonJb r a nky]» .i; < . ^ . ir i r . s 
tid apparently with the iiidivi In il surgeon but it is mi[«)r 
member that ^rowth wall almo t ctrtainlv K dimini bed 
blv reatly dimmishwl and that the oiilv ronijK-n^ition 
lartfrom le^ lengtianmg o iKration H^nn ibyb ujinn « stio 
ca'^es therefore wlerc tHcre is much disease in the rcj,i( n 
moral opiphy'is i motlcratv. amount of lUluetion h }- r 
'he li mb IS j i laro*! m a_iumtral |K>aitmn of ^Liti n < r pi,t 
HJii I he iK te llton «f flexi n rhet^ n 
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vgne^itli the a^e and Girdlestone s‘i\s_one dearee for parh r f 
Iqg up to twenty^egree s theu^ little ^ ore The patjeut wfh aa 
aiikylosed hip cannot sit and a\alk comfortably as he is most com 
fortable \vallnng with an extended hip nhde a flexed hip stiifs 
ium best for sitting Something beti\een the t^\o has therefore to ] e 
cJiosen and his mshes and occu[)atiou itave to be considered The 
^ angle vanes with a^e as the joung spine is so much more a laptable 
and what it has learned in )outh will help for manj jears 

There is an art m applying a ^daster splint so that the maxiuiuiu 
of immobilization is achieveil with a immnmm of pressure and it is 
only by skill and expenence that this is acqmred The plaster case 
is apphed over a thm flannel vest with a paddmg of felt over the I on) 
prominences and i t reaches from the nmole hne to tie toes of tie 
affected hmh. being accurately moul led o ver the pelvis and waist line 
There are so few fixed points m the body to prevent upward displace 
ment of the leg tliat it is necessary to carry the plaster up to the nipple 
Ime A so called p laster bip’Huca with a narrow band round the pelvas 
IS worse than useless as it gives a false sense of security and jet allows 
the long pelvi femoral muscles to crush the head and the acetabulum 
together and produce a mechanical erosion of the bone The tuberculous 
erosion of the bone cannot be prevented but only influenced by treat 
jnent but efficient treatment should certainly prevent the nie^anical 
wasting of the bone It is not usual or necessary to include the sound 
lunb unless some special circumstance demands it Tiie plaster pre 
eludes all movements at the hip joint and by its extension to the 
chest prevents the patient from sittmg up aud thtia obviates any 
possibility of its being cracked 

These then are the t wo methods by which the Inp is treatel m 
f. lip w hich Stage lasts for a variable time, ruelv less tiian 

a year and often long er W hpn the disease, is no long er 
p.f^Tiv.alpscent stage begins Unfortunately it is often difficult to say 
defimtely when all actmty has ceased — no single sign suffices If the 
local signs of disease have disappeared and if the patient has a good 
appetite is gaming weight and has no pyrexia the disease is probably 
quiescent \ rays are not of great value, but they may sliow that 
the appearance of decafcilTcation is 6eing replaced by that of more 
normal density 

If complete freedom of movement be allowed withm the hmits of 
confinement to bed and the patient exammed daily it wall be found 
m favourable cases that the jomt gams daily m mobihty and that 
there is an absence of spasm Gauvam attaches great importance to 
the presence of muscular spasm m doubtful cases 

(c) Stage of Convalescence At the end of the preia^ stage 
^hen ttiat tl ip dispflsp I S airestc k.am biil^ry treat 

n^nt bemns In most cases there is an i Qterv_ening_ pm oci of about 
three il^hs when the patient is allowed freedom m bed unhampered 
by any apparatus Duiiug this time he is measured for an ordinary 
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Ihouiaas walking cali]cr aud % patten js fixed to the boot on the 
sound mde, \t first h e is illowetl up with i jntten on lus good side 
ind crutches so di sumrumj if ii t i>re\tiitin^ wci_ht bcitn iL Tu 
three to six mont hs ho la j,Uo\\c<l to went his Thoinas s u ilKiiij cahptr 
(lisnrd TliF patten ;in I thereafter the crutche s 
\mhiihtorv trc-itnioi'^t is diyiletl mto stages so that full fiinetion 
w .iUiiulhI gndual H It is of the utmost unportance that this splint 
^lould ht the patient correctly Two thin^ at Ic-ust are e&ftentul for 
a properly fitting splint the tuberosity of the ischium must rest on the 
rmg of the caliptr and not slip through it and there must be a spacu 
between the heel of the foot and the heel of the lioot when the patient 
IS standing upright If fhci>e comiidoiis arc fu/fillctl no weight is 
transmitted through the hip joint and this aNoidincc of weight licar. 




i^jo !ri p irwtAt l<rc ^ra/4 of Hi) >«. 

nip' must l>c issiireil iliinnj the first of j»>b»l >>< rv tnatmui t 

^tii the Hitniit u :.i.s his tabper a nd crutclas wiili a jiatlin on the 
sound side Uil jiaTunt U u^lly uUm c«l to wcar hw i ihinr for at 
hast a }Lir during winch liini, he shiull be i.\munid it regular 
mt(^^ala, though the p.itten is runo\e»l ifter alKiut six months Hiul 
the irutclus disc mild three iiuiitha liter \ftcr all appantus his 
httn disi mlctl hi. is 'isketl to njKirt cvir\ thrio months for time 
years This constant sU[Krii»ion may ipp» ir irksoiiu but the txaim 
nation occupies only a few minutes and iinjKrittve if the bi'^t jiov^ible 
results arc to bo aclueeexl 
3 Operative Treatment 

In every iis^, where artlinxle h k to be txj>eet<sl the «|Uc tion of 
the ojicritive productun of this IS to Ih, le te-<i Itn-ii es in mine lets 













Thf> IhrtI Gmfl A stiaiwht 






i e\erea doun ^nrt outwanls. \ hne osteotome is now used to resect 
a rectanguhr section of tins outer— or it maj be outer and inner- 
cortex of the ilmm directlj again above the trochanter The lower 
end of this graft may be left attached and the gnft bent doirn on this 
pedicle and turned into the cleft on the great trochanter already pre 
pared for it \ greenstick fracture of the pedicle may occur but this 
does not affect the operation lud indeerl the author has seen Hams 
of Toronto doing a sunihr operation b> completely detaching the ihiJ 
graft and sliding it dowm to cover the ihmn neck md part of the 
trochanter 

No defimte nile can be laid down for the length of po&t ojerative 
mimobdization and recuuibeiicj It is generally thought best to keep 
the fused hip fixed in a double spica until union is clinicaUr firm fusion 
being demonstrated by \ rvj 

(B ) I schiO fe>nor(Tl_Afg//iodof Extfo orticuf or Arthrodesi 
Brittain Ins pointed out that the above 
pommoii digidv-intign tri that_«hth 


IS subjected to the nredominant fo 


inter nnv loose contact at either cid 







outer part remains between the Iripnients 


The OperofiOM ^^lth the i>atieiit m position on in orthoj)a>dic 
table a prelimmar) \ ra> is taken with a measuniio rod strapped on 
the leg at the level of the troclnnter lud a ’Vlichel chp at a point in 
the 'Tom at the junction of the upper two thirds ind lower third of 
1 1me jommg the interior superior spine md the sjniph>si 3 B> means 
af the mea«unng rod the point of cutty of the osteotome on the outer 
ispect of th“ shaft of the femur can be accurately plotted and the 
Michel clip will indicate from its po«ition the direction to drive the 
isteotome \Milo the ndiogram is being developed the stout thick 
^aft which includes the anterior crest and the methai nurgm is cut 
from the tihix The great trochmter is now evpaed witli i J inch 
itnight iiicis] m and i «i JamMinritcnc- nstrn!< iiiv I erfoni til the site 
md direction 1 eing n clicite I In tl e \ r 15 TI e iM-ln im hli i il I 1 c 
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eutemi iinl d)%jdeil just belo» the ami is cojiticfed about 

IV inches ifter the femur u, di\idcd Traction is now put on the lunb 
and a second osteotome— both c-Uihrated— is now inserted alongside 
the first and by means of the cahbration uid a second X raj it maj 
be seen how much farther the second osteotome may be ilriven \\ hen 
the requisite length has been achieved le the ischium divided tlie 
second osteotome is removed and the graft inserted bauimered and 
pushed home so that it is firmly impacted m the iscluum The hmb 
is then abducted so that the lower fragment abuts against the iscluum 
below the graft 



Q (fi) Secondary Operations To correct anJild-Ja^d-aililiiction 
flezi on defor»uity some form of osteotomy is usually emplo yed 
(1) In cases of sound bony ankylosis with adduction flexion defer 
niity a sub trochantenc or a trans trocbantenc osteotomy may be per 
formed and the deformity reduced By this means the excess of 
shortemng from the adduction is overcome and the strain on the Juinliar 
spme relieved 

ilFTHOD A 4 inch lateral mcisiou is made over the proposed site 
for osteotomy and the femur eiqiosed To make certain of the exact 
site of the bone cut it is wise to elevate the soft structures of the 
shaft m the region of the lesser troch<uiter and actually palpate the 
trochanter before making the bone section But usually the exact site 
of the osteotomy is ascertained by taking a preliminary X ray jiholo 
graph while baviiig a measuring stick alongside the bone as is done 
m performing a llcirurrav osteotom y If the abduction correction is 
carried out immediately there is a chance that the contracted adductors 
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maj displace the upper end of the loner fragment upwards and inw irds 
This IS a serious ind Bhortenmg compile ition, ami one th it is cvtrenich 
difficult to rocUfj bO no ittcmpt is made to reduce the defornnti now, 
but It IS mule (juite certain tliat the shaft of the femur is eompletciv 
ili\ ideil 

e/ Tt) Prtuiit Di'^ihrctncnt of the t m fnii'ul A drilling metlioil of 
obteotom) IS bunictunes used to mike the displiecmcnt of the frig 



tn loa — I.oirnx JlifuiTAtitio 0 U-ctomv 
Tbe iMlr •>'Vl>X I* Ivriie Olmily vo litii lop cTUie ttHMU UmH 


Ulciits more diiritulf Ihc iiiuMon js nude u little more anltnoxlv 
and a scriea of drill holes made m the femora! shift in t HniKiriiilir 
lino vnth lU coiicantj downw mjs The actus! ««ieninie w in ide witii 
a nirrow obtwtome cutting through ‘<u<<ef*i\tl) t}io bndgc'< of Ixme 
Wtween the drill holes The e/ula are thus more n^eCil and imgular 
ind tend to ho)<! their position Iiettcr 

Iho leg IS put up in triction for a pen«I of that wecki?, dtinng 
which time i eertam amount ofsoft callus forms n>uiiil the lx>ue bcctum 
\n aiusthitic IS now {.I'cn wid thedefuruuti correetwl hj a!Miuctmg 



the limb to the reijiuied extent Since the desire is to get the hmb-, 
of equal length, and in such a position that they %vill be parillel when 
\\aUMg, the amount of abduction must be carefully estimated ^\ hile 
the operator abducts the affected limb his assistant adducts the good 
limb to Its full extent until they are of equal length- Equality of leugtli, 
however, is secondary in iiuportance to the limbs hemg parallel and 
if through contraction of the abductors on the good side equality of 
length cannot be obtained then one must be content wth the maximum 
amount of compensation of length permitted yyath the limbs parallel 
to each other Great care must also be taken that the lumbar spme 
IS freely mo%ahle before such an operation is earned out, as of course 
it is necessary for the patient to flei^is spine to compensate for the 
altered posihon of his pelvis After the required nianipuJatioii has 
been earned out the limb and pelvis are placed m plaster for about 
three months and it may be necessary then to fit a walking caliper 
for a further month or tiro, until union la quite firm 

(2) In some cases the disease is cured only after the bead of the 
femur has become dislocated lu these cases the head cannot be 
brought down into the original acetabulum, and a inodifieil form of 
a Lnreny osteotomy may be practised, where the osteotomy is carried 
out below the traus trochantenc region m an oblique upward and 
mward direction The leg is then abducted, and the inner sharper 
end of the lower fragment is slid into the region of the acetabulum, 
while the outer aspect of the upper end of its shaft fuses to the loirer 
and of the proximal fragment (see Fig 169) In such cases the pelvis 
end leg arc placed in a plaster case for about three months 


TUBERCULOSIS OF THE KNEE JOINT 
Tuberculosis of the knee is .second in frequency to that of the hip 
joint and, like it, is most common m child hood though it is frequently 
seen later In over 4 000 cases admitted to East Fortune Sanatonum 
the knee was involved m 13 per cent of the cases of houc and joint 
lesions It IS alway s secondary to active disease in other parts — usually 
the lymphatic glands— a point that must never be forgotten m tbo 
treatment Two anatomical points to be noted are tha-largW-CXtcut 
of s vnowal membrane , and the mac ke«l vascuhntv d ue to theJate 
lunction of the femoral and tib ial emuhv^es Growth of the leg t ikes 
place uT this region disease of the jouit, therefore, is senous because 
of Its possible effect on stature, although m the authors expenence 
shortening is much more senous m hip disease 

PvmoMiGiCAi. Vnatomv 

The disease may begin either in bone, usually in the femoral or 
tibial epiphysis, or, more rarely, m the patella or the synovial mem 
brane Hibbs and Smith believe that in 8o per cent of cases the 
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iliw ISC IS pnm anly svnoviil ami tlua is borne out b^ the lutlior s 
tvperjt-ijcp Girtllestojie ilc^rnbcs three groups of ciscs 
( I ) Osacous foci irritating but not 

infecting the joint These foci arc • "> 

extra articular, but lu contiguity ^ | J|||||^ 

Excision of tin, focuainthoutenlcr 

ing the joint niaj save the latter JT 1 

Patients uith this tjpc of disiasc J 

form onl) a sniall proportion . 

(2) Osseous focidischarging into • ' 

the joint There u no CMdcncc | 
tint this tjpe, uhen healed, eicr 
leivus a freely mohile joint 

(5) No Nisiblc osseous focus 
This group IS radiologicall y syi io 
\n] Here the outlooh isnJativcly 
favourable 

In the h^cr stagcsjhcsc three 
Ubuallj^co exist, BO that when the 
disease has lasted for a time no 
dcfiiutc opinion cm be giv cn con 
ctrnmg the orJo*» *de 

fhc sjnovul nicmbfauc is 
thiehen cd ^tc) atid _trandu cct_it 
anii iiT places gel itinpus or c>ui. 
cosep u? ~l!luid 13 present in Fir ro~^dvjmeO TmWj\-uJ 
varying aniounr and adhesions D mosc of Ur Km-o Joint 

form so that the outijmg sjno- 

vial pockets become loculitcd Gjanuhtions spn id under and ovir thu 
( irtila„e wlueb being eroded bv pressure and friction ma) btconi* 




Fir I'O — ^iJvjntrd TwWri-uJ u* 
I) Mosc of U p Kmti Joint 


Vi t}|« of m AO Wtif villi lusiLcU JXf rii.itr fimt i u* 

^<>RB«n n 

ihtaclnd )i iving the l>onc3txj)ttCiJ \t the Mine Iiiik '•of!»n»)g anJ 
stretthmg (f (Ik l^anicnU Un ) to prudiiit ‘>unux ilicn tf tht itbet, 
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^^lucll ■’bps backwards and rotates laterill} Inflammation takes place 
round the 'JoIiTf^ leading to^ tluctemog so that the ‘jpnidle shaped 
tumour known as a a\hite swclhng is formed 


Symptoms and Signs 

\t an early stage there is stiffness and swclh ng T endernes s and 
lo cal increase in heat soon deae lnp 
in and nr mind the joint and as the 
di'^e asA extends pain a nd l ameness 
<!H pprvetifl The combination of 
muscular atrophy with enlarge 
mTnl of the jomt gives an appear 
auce of great swelling Flexion 
and subluxatiou of the tibia are 
seen m the later stages followed by 
pen articular absces&es and sinuses 
Swelling The joint being 
superficial swelling is soon appa 
rent and nia) be due to synovial 
thickening or the presence of fluid 
Evidence of flmd is obtamed b} 
palpation of the supra patellar 
pouch with the palm of one hand 
while the other palpates the patella 
and the pouches on either side of 
It \\ hen due to synovial thicken 
ing the swelling is usuallj semi 
elastic 

Limp Vt first when walking 
the patient holds the knee moder 
ately flexed to lessen the effect of 
the body weight but free extcn-sioii 
13 possible Later houeicr it is 
limited 

Pain, at first moderate later liLComcs acute The joint is easily 
tired and anj sudden nio\ement mcrcascs the pirn Night cries are 
common 



Tie 17- — Genu Uccu^^alual resulting 
from aUscnce of [ rv{)cr su| port alWr 
Eici on of the K ee for l^ber 
CulOfii& 


Muscular Atrophy and Spasm Vtrophy is greater than can be 
accounted for by disuse and probably arises from some trophic disturb- 
ance Rigidit) affects the hamstrings and the biceps acting on the 
head of the fibula pulls the leg backwanls and rotates it laterally 
Shortening The disease by sf mmlatm g growth locally may at an 
early stage cause lengthemng butmthcmorcdtstructwelcsions shorten 
mg 13 the rule from retardation of growth and destruction of bone 


tubi:rculosis of tue knee joint 


J35 


Diagnosis 

The history ma) repeal the likelihood of human mfettion, some 
previous nnniitstation of tul)crcuIosi8,or some lo-^s of liciltli iml vjj'our 
When a child develops a chronic swelling of the knee joint of m indo 
lent character, with flexion and limitation of movement, diagnosis i^, 
as a rule easj, hut there can he no certaintj without histological or 
bactenologieal examination 

Calve cmiihasizca the importance of mfectmn of the rcgioiul glands 



l-jt/ 1”1 — Tubcrruloiw of liic l*-A w Jwnt 

UruvlAWbrcti acU«»trd aiul l)>rre (« now Mtnii Irnvlbrbl] It bf Ui« (llfOMa ir„ TtiUUu(UM»l 
Ihuujai nut oncomtnoii. 

in the groin provcil bv biojwj as in iid m diagno-'H \n X raj picture 
maj beofvnlucmsliowmgstgiisofcirlj diseaM; u*«j)eeiall\ ifc«impm'on 
be made with the sound knee Bilateral discese is verj rare 

IVovisional dngnosis md immcthuU approjinatc tnitmcnt is the 
onK safe course m the doubtful sjnoviil tjpc m childtxn 

If ait the signs of mflammition in the jumt diMp{H.ar after i fiw 
wicks' mimubihzation Thonmstist iscirncvlout the mimobtlLzatioti 
is roimlt<xl and if no recurrence follows tins frctslom further froctloin 
IS allowed and the child who has bail a toxic arthritis from a thruit 
or other focus es suou without svmptoms But if the condition is 
tidiorculous. w irmth and swtihinr nf the luint. mi limit itiun of 
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In cases of doubtful synovial disease the author cames out a 
biopsy of the mgmi^l glands, and if tins is uegati\e_a ^agnostic 
sy^vectomy in all patients o ver nine ye ars of age Since the treat- 
ment under that age ivill be mimo^ilizafidh in any e\ent a synovec 
tomy is not indicated 


DlFl kRLNTIAL DlAOROSlS 

Chronic Traumatic Synovitis After injurj, enlargement of 
the joint ma> persist unduly 
In children it is wiser to treat 
such a case as tuberculosis 
until the fluid has been ex 
aramed 

Sub-acute Infective 
Synovitis may smiuldtc a 
tuberculous joint, especially 
wheu a focus of diseisc m the 
boue suddenly bursts into the 
joint Aspiration will re>eal 
the nature of the condition 
Gonorrheal Synovitis 
From an early stage this is 
more acute and painful flxa* 
tion of the joint is very 
marked, and there is a history 
of gonococcal infection 

Rickets '•gtiierally afFecU 
more than on« Umb and there 
are signs m the gums teeth 
and elsewhere The disease 
13 epiphyseal rather than arti 
culir 

Functional affections 
often simulate tuberculous 
hat ph/sicai 

J;jc l"4 — Tuberculo i8 of the Knee Signs are few in number and 

\ariable m their mamfesta 
tions A reflex stiffness of 
the knee may be caused by phimosis m young children, but is usually 
sudden in onset and exaggerated 

Acute Rheumatism is polyarticular, sudden m onset, and responds 
to salicylates quickly Cardiic involvement and marked sweating are 
suggestive Charcot a joint haemophilia and arthritis deformans 
should present no ditficultj 
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Ps06.\09is 

The iimucdiate mortiiUtv is sm ill — about 10 ptr ttut and the o&slous 
tjj)e of libion beari the grt^er juottabtv Tuberculosis of the 1 nee 
js not a fatal di»tai>c death (.omesfrum the devcloinntnt of thtongjinl 
disease elsewhere 

Ilibbs found that of G7 case* of t iberculosis of tlit knot 7 died 



tiu 1 o— Sul tusatl HI of tlif' K % iron tit im o unttvutni Tulnrrtluut t> m-aw 

from other forms t f tul ixlt ml in U lasis the Iim i t I « um. cjui •» 
cent thoU).U m lt» of the latUr tws the dl ciSv. let ii c at i 

later d ite In 10 of his ci'o lie ptrfunnctl a fusion ojwr ition and all 
thf*^ j atitijts rcnnuieil fret from s>in}tums 

The functional nsiilt impnncs in propirtiou to tariv diagnosis md 
eliiritnt treatmint \fttr csii i » i l i^ I roj oriioij— as niaii> as 
frd {»tr ttiit — }.et i v uii 1 Um aiikilxj ( wsffUm di'cm. lo 
Ml onI\ if tin f*HH nin-nts txtr* irtictihr 
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In adults, the best result that can be expected is an 'inkvlosed 
knee, and this can be secured most quickly and effectively by operation 

Treatment 

As the patients suffer from tuberculobis of i\hich the arthritis is 
only one manifestation, all need general treatment— preferably m a 
sanatonuni — by physical rest heliotherapy selected diet etc 
Local treatment is di\idcd into conser\ati\ e and operative 

Conservative Treatment 
At an early stage, when 
the disease is acute and pain 
ful and the joint flexed rapid 
relief IS obta^4.^y traction 
in the recu mbent position 
"Plasters are fixed to tin leg 
5Uid_a Thonias*s”‘knee-spJint 
«ith_ a knee flexion piece 
ipplicd The Jmec piece per 
nuts of the pull being made 
m the Imc of the dcfonnity, 
and as treatment progtc&scs, 
it can be adjusted daily until 
full extension is obtained 
Great care must be taken to 
avoid backward displacement 
of the tibia C orrection of 
the ^deformity by ~ wetfg e 
1) 1 a st^ of Baris methods , or 
liQ 170 — Tubettnilosis of ttic Kwee b y ‘ hn^^meiit forco ” ■shou ld 

The r« Hit of oi^tai e fl*« on n ot he camed out If owing 

to the onset of ank-vlosis , 
the deformity nni rpopond to.tra ction. oper ative ev piimn must 
be co nsid ered 

IVhen the knee is in a good functional jwsition, that is, just short 
of complete extension consideration has to be given as in Inp joint 
disease to the ultimate aim of treatment 

In the child every attempt should be made to get a movable joint, 
and as long as there is a possibility of this, traction should be 
continued The knee flexion may be removed, a cradle of domette 
being slung tightly under the knee to obviate any risk of genu recur 
vatum In vaew of the possibility of ankylosis the joint should be 
very shghtly flexed Traction is applied to the leg either l)\ plaster 
or domette strappmg and circular bandages Domette slips easily 
and has to be adjusted daily but is preferable after the more acute 
stage, as it has no tendency to imtate the skin The spimt is tilted 
at its lower end or the bc<l is slightly riisctl to tIIow the body weight 
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to let bj eoiiiiter t\ttiisi<m 'Jins uictliexi I't jirtfewhle in (lie }omjfj 
dull}, lu the i)n.ic/Jie of umI nhertver there w Jin ho{)0 of 

a mobile kne'e.. 

When the bone t-i striouJ^ imohcd, inkjlo-jn is tJje imi For 



t-io 177 — TuIk nuii^is < r tlir Knc** <jri)U t(itur\Hiiii» 
I ;*>lk«nni «r tiir ra ca<e ^ i ^ 


clutcirtii umier nme \e irs of age a ^ilasUr of I'lru ca*c 'ihouW Ih? iwel. 
It i» applietl from tlie texa to the peUis, and accurateh moiiide^l to 
the kg Thu (natmeJit diouhl l«* cotitmucd for at ka?t a jeir, the 
plaster cux. beitig chui„«l at intmaLt of i few nmtiths tf nc-efs!.in, 
btit it ts cNMiitid thit immobdi&ttion be coiitintmits. There dienihl 
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be no remission of fixation during tins period since the disease might 
start afresh Plasters aahich do not include the liip and ankle are 
useless 

Ambulatory Treatment 

A\ hen treatment either by traction or by a plaster case has lasteil 
for twelve months the patient may if conditions are favourable be 
allowed to get up but care must stdl be taken to protect the joint 
from weight bearing and movement 

Favourable signs are the absence of pam or other evidence of active 
disease good general health with gain in weight and satisfictor> 
evidence from \ ray examination 

In the ambulatory stage the patient wears a Thomas s knee-splmt 
winch at this stage is fitted with a patten end to make it impossible 
for the child to walk on his affected leg and a patten is fitted on the 
boot of the sound limb If there is any sign of Iriction on the skin 
traction is modified and a spreader mserted to prevent chafing This 
splint IS to be worn night and day for about six months 

At the end of this penod when treatment has lasted at least 
eighteen months the third stage is commenced The pattens are 
discarded and the splmt converted into a walkmg caliper The 
lateral bars at their distal ends are turned mto a box m tlio heel of 
the boot care beiug taken that when standing m this splmt the liccl 
of the foot does not quite touch the insole of the boot This ensures 
that no weight is brought to bear on the weak joint The splint is 
kept m position by the usual thigh and calf straps It is discarded 
at night but worn throughout the day for at least two jears at the 
end of which time there should be little nsk of recurrence This long 
penod of immobilization does not lead to fixation m synovaal disease 
Free and normal movement returns gradually and progressively m tlie 
synovial type of disease in children once the knee is set free aud if 
the disease is soundly healed 

During succeeding years it is recommended that the patient be seen 
at intervals of from tliree to six months for some years to prevent 
if possible any defornuty or recurrence of the disease 
Operations 

In children under fifteen years of age conservative treatment la 
recommended because its results are reasonably good Further the soft 
vascular bone of the epiphvsis bends easily even after the operation 
of arthrodesis so that m any case a splmt is necessary for a long 
penod If there is radiological evidence however, of destruction of 
cartilage arthrodesis is indicated m patients over nine years of age 
The epiphyseal cartilage is sufficiently far from the end of the bone 
to leave the surgeon a margm for excision without damaging the 
growth centre Shortening of the limb does not therefore usually 
result beyond that due to mtexference with growth by the tuberculous 
process In adults the conditions ate different the best that can be 
hoped for from conservative treatment la ankylosis and this can lie 
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more rapuilj and officieutlj secured by operation Operation there 
fore IS reconmicnded unless there w some definite contra indication 
and indeed should in\an.ably bt earned out on the bony focus, in \iew 
of the hioher mort dity from oa^eous disease treated bj immobilization 

Kxtn articular ostco sjntbetizing operations ire impossible in this 
joint because of its anatomical conformation while the old classical 
excision of the joint is unjustifiable because of the shortemng and 
tlie instability that result 

Intra-articular Arthrodesis Tlio best operation is m artliro 
desis between the joint surfaces which is dcsi^ncKl to promote bonj 
fusion and to remove all diseased jiaits This operation is c,irricil 
out in adolescents and adults up to SO but in children onlj after the 
age of lo and when osseous foci arc present It should be delated 
however m all cases until the general condition has been improved 
and the local activity of the iliscase has been che*ckcil b) triatmcnt 
Contra indications to the opention m addition to childhootl are 

(1) Active phthisis 

(2) rxtcnsivo involvement of the sbafu of the femur or tibu 

(3) Septic infection of smusos 

The Operation \ tuiirmjuet is used as it makc» tlie opintion 
easier and because witii it the pitient loses lu>s blood anil the hlich 
hood of -toxajnija 13 lessened but it shonld be removed so that com 
plete ha?mostasu nin be sceurc<] before the mils am mscrtexl V 
U shajied meivion ts made round the hme vnth the connecting bar 
of the U across the tibia] tulicrcic The iiicbioii is dtepencxi imtil 
the hganientum pitelix is exposed Dus is cut across above its ttiser 
tioii and the joint is then Hexed tnd opened The flap is then dis 
socted up and the supra patellar pouch exposed The cruciate medial 
and I iter d hguiicnts are divided and the dtsca&cd area exjioswl VII 
^ro si) diseased nutcnal w now removed and a sjniovectomj carried 
out as cumjilclcl) as jiossibic V (hm sh iviii„ of bone is now runoved 
with a Miiall frvme saw from the articular surfaces of the tibiv ami 
femur s() tint Ixith retain their iioriuvi curves an I fit a curitel) to 
eieh other flic cartiIar,mous surface of the jnlelli is sumlarl) re 
moveel fills nietiioil illows easy idjiistnient of the m„le of the 
irthrmle is J lie joint is then c\ttndc«I to 170’ an I tlie enda of the 
Ik) 1 ks ire ucuritcl) aljustesi 

In all caves it is Ixttcr to retain apjJOMtion of the lioiu'S bv tlie 
live of two excision pins or lone pins fhese ire iriv rteel tliMUgh the 
^km on both sides i f the tilna IhIow tlie Joint an 1 are i isilv remuveal 
m ilmiit six weeks No dram is insertcel 

VlTlKTEHTMlsr 

V jda-ster of Pina rut is applnsl from the tots to the ere>t of the 
ilnitn The km-c joint la fixt 1 ttun iiigk of 170 whirh la juat ^hrrt 
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of full extension \ window may be cut over tlie mcision and through 
it the stitches and nails removed Union should be complete in four 
months when the plaster may be removed and a Thomas s walking 
cahper substituted This is worn for from six to nine months in the 
case of an adult or until the X rajs show sound union hut when the 
patient is a child it is necessary until bone growth has ceased otheru-ise 
a flexion deformitj may occur at the epiphjsis 

Good bony anl^losis occurs in 88 per cent of cases according to 
Henderson of the Alayo Cbmc Failure to secure union uiaj bo due 
to operating while the disease is active or the patients general con 
dition too poor to active tuberculosis elsewhere to pjogenic uifec 
tion from a smus or to ineffective immobihzatiou Amputation is 
only rarely indicated It is earned out when either the patient or 
the hmb has little projjpect of recovery and so is done m the very 
old the verv septic the very ill and in those cases where the bone 
destruction is too extensive for arthrodesis 


TUBERCULOSIS OF THE ANKLE 

The ankle is the site of infection in about 10 to 15 per cent of all 
tuberculous joint affections In over 4 000 cases admitted to East 
Fortune Sanatorium the ankle was involved m 2 6 per ceii^t of the 
cases of bone or joint lesions The joint is resistant to treatment 
especially m adults owing to the weight it has to support its complex 
character and the free communications of its synovial spaces 

Pathologx 

In early cases in children at least the disease maj be seen to be 
m one of three groups as is common in other joints 
(a) ^xtra articular disease 
(h)-'SjTional disease 
(ejuntra articular disease 

(а) The extra articular tyjie may be in the neighbouring soft tissues 
111 the bony structure as for example the bone abscess seen often in the 
calcaneus but also m the talus and cuboid 

(б) In the synovual type there is generalized decalcification of the 
bones with synovual thickezang 

(c) The mtra articular type forms the largest group and the anUe 
joint itself IS the usual site though other smaller joints maj appear 
to be the imtial site 

Smus formation occurs in the great majority of cases though here 
this does not appear to have the same mahgn mfluence that it has in 
other joints and a sound thou^ fibrous aukjlosis usually results in 
children 
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S\Mi*'ro\is. \M) Sic 

Litni ) aiul ]nm irc the c trliest 
sjmptoms The pun is more acute in 
those lesions that spread from the 
bone , bemg intuisified. In. pressure on 
the c alcam u s. either b} increased 
pk ntacJlexio ii. or 1)^ latcT^LcmapiLa 
Sion of the bon e Tlie first d eforimt a 
is dorgitipMo n. to rcln. \e tension on the 
tajus but later, with tiic progress of 
the disease pla nt^tr flcM on and c qunio 
v algus dcforiiiitips devel op both of 
which relievo the pressure of the 
weight of the body on the foot The 
patient then walks stiflly, and on lus 
toes Swe lling is eyidcnt m fmni. of 
the j oint , in j ione di.cp.a.<;ff, and iJUtnd 

heat a nd re diioss n u) be present, and 
tliero is the usual hmitatinn. n(L_nm\_g 
nicnt from niuscuhr snisn i In the 
later stages, a bscess es and arc 

c omm on The ra diogram gUowo enc 
f actio n and foci o L divas g »n *lii_ 
t alus. 
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Tl • till 1 -ttl ki Tr*Tki>r« U »>TI0^ U1 
ll««<« ti> t) r » Vle>J 41.L 


Divgsosis 

A chronic mono nrtiriJ.ir.artlifms with Imutation of movement , 
pun and t^ndrrn cas and t-vniing^ jiv'r exi.i is 
prohibly tuberculous The ost^poioaia-jieen 
on X ny cxmiimtum i'* charactcnstir Bcopsv 
IS not earned out as it is apt to pro<luc!C^mus 
fornintion 

DlltUnSTIAI DlAUNO'.lb 

Chronic Traumatic S>novitis often re 
suits from a ‘mverc sprain, but the Uiultmuo is 
liauill) locdiuxl over the hgutnntji Thesicdl 
lUg IS a gcuixa) puQinu>s and the X rav him is 
nvgitive 

\rthritis Deformans Vs a rule, other 
joints arc afhxtvil and there is u>.uiiUv liss {uin 
and in ibscncv of muscuiar rjviMii The ratlio 
siianmi SIMM aiih gnuii IS litlpful thcfo btiiig u mottling of tht 
'’*^^'** bones Dugnoais, however, may be dilheuit 
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Fracture of the Calcaneus has certaui pomts of resembhnce, but 
the radiogram removes anj difficulty 

PnOGNOblS 

\\ R D ^litchell has pointed out m an interesting monograph the 
extraordmary difference m the prognosis m children and m adults He 
says that it is uniformly gixtd in children and equally bad m adults 
and his figures appear to bear this out Over 95 per cent of children 
adequately treated and o\er 80 per cent not so %\ell treated gne good 
results A good result is where the disease is arrested and no debility 
results In adults on}^ 27 per cent nere able to go bach to «orh inth 
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the disease cured aud he believer that (here is no g,uaniiteo that these 
cures ire permanent 


TnEATMCnT 

Folloaving on Mitchell a convinciog paper wth which the author 
IS in substantial agreement the treatment is somewhat different m the 
child under Z7 and in the adult 
(J) In CJildren 

The treatment is entirely conservative locallj along Mith the ver} 
important general treatment already hud down 

Immobilization This is earned out fully and continuously an 1 
during the greater part of it the cluld should be m bed 

(a) If there are no sinuses a plaster of Pam case is applied from 
aboa e the knee to the toes It should be fairly light and moulded to 
the bony proiiunenccs It has the disadvantages of hiding the 
tion of abscesses and of preventing local hehotherajiy but on the 
other hand it fixes the joint as no other method docs However if 
an abscess does form it wont suffer by being enclosed iiid if profuse 
it will soon make its presence known The foot is placed at a rigli* 
angle care being taken to avoid everxion Tins casing may be removed 
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m from three to four months to permit of \ raj examination after 
%\Iiich it 18 reapplied for a similar penoci 

(6) If binusea are present or cx^KKitei! a nt,ht an,«Ied foot splint of 
the crab tj'|K or a celliiloul mouldwl case is used The foot is ret lined 
in the splint IV ithcncirclin^ iKnidsofadliesisciiIastcrand i firm bmdage 
applied over all to improve the immobilization 

It IS inadvisable to allow walking it tins sta^e as the di eue I foot 
and ankle readily become (edematous 

\t the end of about eight months or vvhcii rctalcification is complete 
as judged bj a series of \ rajs the sphnt may be substituted in tho e 
cases where plaster of Pans was m use This allows the minimum of 




IS — \ ro filial ral U Ut» 
J) aCAiS* 


jMOvenuut ui I j «.rnut» of cartful ubM.rva(toii Vfttr four iiKinths uhc 
the sphnt ts di>cirdcd cntirelv at ni^lit a short walking cdijicr betn^ 
worn duniig the dij This if projicrlv applied relieves the A at ui 1 
mkk c f a ccrtim ainaiint of weight beimig C irLful fitting is ctvsontiil 
flic iipjicr cuff uf the c ih(Kr must he smoothh rutin 1 the leg ittitiK 
diitclj bclnv the held of the fibula and the nitdnl canlvlc (f tin. 
til 11 uni when fitted into the. sIuh the [laticnts hctl must Is clear 
uf (h( ircsolc If attention is directed to tlcsc two [aunt') th , ankle 
will be relieved of the weight < f tlit bodv which will now lie I rongl t 
1 1 beir on the. he i i of the fibuli an 1 tin cundvh of tiu td 1 1 1 he 

short w iikmg ( ilijar h worn Ar t titihtr {khk! tf at hist my 
m lit) s 

ill ilant. I< xrij (i n I] { h s to t! ta ttni nt >f t <tri>..htf >rw ir 1 
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case The duratioa of each stage, however, \anes greatly The onset 
of pam, an increase of swelhng, or of hmitation of movement, fe\er, 
or loss of weight, may necessitate delay m the passage from one stage 
to another Should a smus develop, as it frequently does, it is not 
interfered with surgically unless a definite sequestrum is present In 
such a case the sequestrum is removed intfi the least possible trauma 
Otherwise the sinus is kept covered with sterile gauze changed sufficient!} 
frequently to prevent secondary infection 

Traction methods, from their difficulty of application, have not 
been popular , for the rehef of pam they are not supenor to efficient 
fixation 

There appears to be no place for operative treatment in the ankle 
of a child 
(B) In AdulU 

The result of treatment m adults is bad probably because patients 
won’t stand the necessanl} prolonged immobihzation and mactmt} 
when their only complaint is a “ sore ankle ” and treatment therefore 
often becomes a compromise 

In an imcouiplicated case in an adult conservative treatment is 
continued for six months and the case is revaewed at the end of that 
time and unless there is a marked improvement more radical measures 
are suggested If the disease has not progressed or is improving, then 
immobilization is contmued lu tbe majority of cases m adults, how 
ever the disease has extended m spite of treatment, and amputation 
IS advocated Tbe disease is shortened, metastatic involvements from 
this area are prevented, a long illness is cut short, and with the modem 
type of prosthesis the patient is little handicapped by losing Jus hmb 
Jlitchell beheves that there is httle justification for the less radical 
procedures such as scraping, excision, astragalectoiu} , and arthrodesis 
m this joint 

TUBERCULOUS DISEASE OF THE TARSUS 

As m the aukle joint, the talus is frequently the seat of the pninary 
disease , it may, however ongmate in the calcaneus The mid tarsal 
vnmt. Js jDDst jfreguently mvolved Two vaneties are desenbed In 
one the disease starts near the surface of the bone and spreads rapidly 
to the neighbourmg jomts, while m the other, which is frequentl} seen 
m the calcaneus the disease is deepl> seated m the substance of the 
bone and is difficult to diagnose from a Brodie’s abscess Endarteritis 
of the nutrient vessel is common 

SwiPTOJlS 

Pam is an early symptom, hut is usuail} less severe than m ilisiise 
of the ankle joint Inversion and eversion ire lumtetl when tiio pos 
tenor hones are mfected, while in cases of more distal infection, niovt 
ments at the mid tarsal joints of the foot ire al^o rcstndol Swell 
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w evidejit un t]jo dorsum of the foot over rtoiou of the di^tasc 
V hmp md \n tcjumo \ 'iljjOid deformity compktt the pictvire 

Vu \ ray examination abows j,eucralostco[>oro3i3 and often v focus 
of disc ISC m one of the bones 

DjAGNOaIS 

V diagnosis is maJe from the s «t.)h ng hmp d efonnit v and X ray 
ap peannpos Ko hler a enmhvsiha of the nay icuJar has to be considered 
m the difierentnl diagnosis 



>1 )f>J. Tubin'ulDus IJist'd’X' uf lie L-iJ e us w ih « -Ci tra} Vqueetrunj 


Tni \TMi vr 

rr< itin nt h simdir to that ctrmxl out ui dL>ot.v of the inkK 
pint but oj)criluij is more fnqutntly i dUil f r usuallv tint if 


TUHUtCUlO^IS OF THF StCIlOJLIVC JOINT 
Tilt vicri) iluc articulation is a true ]>iut vtith all the usual joint 
btructuri-s an 1 thcrehrc subject tu all pint diM c^ea It ts rinl) 
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infected uith tuberculosis m childien but at the termination of the 
^'rowtli period the disease is more common and is not infrequentl) 
bilateril Of the bone ami joint lesions admitted to East Fortune 
Sanatorium 3 per tent m\ol\ed the sacro ihac joint and slightl} less 
than half of these were comphcated by lesions at other sites 411 but 
one of the cases occurred after the age of 15 

The disease maj originate m the lateral mass of the sacrum or 
maj spread theuce from the lumbar sertebre It is also seen not 
infrequently m as&ociatiou with a tuberculous hip The sjnovial mem 
brane then becomes infected and finally by extension the ilmm 
^6scess fonnalion is the rule and usually occurs early m the disease 
often as the first si^u though it is hkely of course, that the diseas e 
has been of a latent or symptomless character m such cases According 
to Elmshe it is rarely that pain and abscess are coincident as once an 
abscess is diagnosed it has broken through its coufimng walls and 
relieaed the tension that causes the pam 

In the great majority of cases the abscess is situated over the 
posterior aspect of the joint much less commonly m other regions 
such as the gtom or gluteal region It is rare m the pelvis In a 
considerable number of cases a sinus results from this collection of pus 


Symptoms 

The onset is frequently insidious and an abscess is often tlic earliest 
indication Usually pam and tenderness are the first symptoms 

Pain is felt most commonly as a sciatica or m the hip or lumbar 
region or over the joint It is increased by mo\eiuent and is worse 
at night owmg to the increased strain on the pelvic joint when the 
lordotic curve is obhterated The pam is increased by the strain of 
sitting for long periods stair chrabing or stooping In women it is 
aggravated at the menstrual penods It is referred to the sacrum or 
the back of the tliigli and is increased by jars sudden turns as in bol 
and often by coughing or laughing In sacroiliac disease suggestive 
attitudes, are frequently observeil In the standing position the bodj 
is iiicfmetf away fiom the chseoseJ sale am} oit nsing t}te hituis an, 
used to support the spine and at the same time to keep it ngid Oulj 
short steps are possible m walking owing to the accompinving sjjasin 
of the hamstrings 

Motion is limited m vanous ways Forward bending with 
straight knees is limited but with the knees flexed as in sitting tlio 
extent of flexion is increased — m this respect differing from what is 
found m lumbar disease Extension and hteral flexion are also JuiufwJ 
It will be found that straight leg bending m the recumbent position 
IS limited and usually pam is produced w lieu the mov ement is attempted 
OQ either side This is kmown as Goldthwaite s sign 
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DiAGNO'ilS 

Uhcc sa)3 that the following symptom compIe\ is p ithogiiomoiuc 
of ail aHection of the sacro iliac joint 

1 ^I’am at the joint on turning o\er while m the recunil eat jwaitioii 
J -Discomfort when Ijing on the bick 

J >Pam on bitting on the aflected side tcheved b\ sitting on the 
opposite buttock 

1 Pam in the joint on foruanl bending 
5 Pain on pressnro over the joint 
C Listing of the spine to the oppusiU side 
7 Positive Goldthwaite s siyi 

Tile conditions likely to be confused with sacro ih to disease arc 
arthritis of the hip disease of the lumbar vertebra. luinbaf,a and 
sciitica \ rajs are not particularlv helpful m the cirly st iges but 
m time show erosion of the jouit line foci m the ilcum or sacrum or 
some alter itioii in the joint line but unlike must tubcrciiloas joints 
very rarelj decakification 

Ihc prognosis is not goo<l for adults though Scddoti has pointed 
out that as an isolated uneompheated lesion the mortaht) rate inaj 
be under 10 per cent V sinus however he a Ids increases the rate 
to 2o per cent while the jircsencc of an associated tuberculous lesion 
raises it to 55 per cent 


Tm ATMt VT 

Conservative treatment follows the same hnu is that of Potts 
disease of the lumbar vertebrse Uccumbcnc) wath ulcijuatc proloc 
tion and immobilization of the joint arc indicated these c m l>cst 
be earned out bj a double <pica of plaster of Parts evtcnding 
from below the nipples to below both knees The jwlvac part of the 
plaster should be firmly moulded to the contour of the peh« and 
retained in place for from twelve to fifteen months Thereafter pro 
lonj,cd protection of the joint is iieccssarj Mo'>t ca<;es heal bv bone 
fusion 

hen sinuses hav c funned 
13 valuable 
Operations 

In some cases an attempt is mode to shorten the length of treatment 
bv an operative fusion It is verj doubtful whether the ojicration 
achieves this purjio&e and in ketl ^aldon has statcti that the gam is 
onlj alwut one month m thit the average triatmcnt con$cnatnclj 
is iighteen months and In operation scvcntcin inontkv. Operutirn 
nu) be of U'«e however where a stable bone fusion is dow or where 
the disease has hcalcil bj fibrous union It is of course contra in heated 
in the pre cncc. of a sinus an I is not advi^alle m children or where 
there are other Icsion-s though if ihtte » a Icsu n in the lower lumbar 
vertebre. i diuUc spmd fiHion ujtcration niav lx. cun idered 
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Aletliods of arthrodesmg this joint are numerous \lbee Siuitli 
Petersen Verrall, and Gaenslen, ha\e each descnbed an operation 
Two of these are described here the extra articular method of ^iJhee 
and Snuth Petersen s one which though intraarticular appears to gne 
\ery satisfactory results A\hatever operation is earned out itshoull 
like all other similar operitions be reser\ed until aii} acute feature', 
haae settled donii and hcahug has started 

An anterior shell is made for the jiatient some time before uul he 
gets an opportunitj of becomiug accustomed to the prone position 

The best incision for exposure is that of Smith Petersen It is a 
semilunar one along the postenor two thirds of the iliac crest cumng 
around the postenor iliac spine then runmng parallel with the fibres 
of the gluteus maxunus for a distance of 2 to 3 inches 

1 Smith-Petersen’s Operation This is earned out as described 
on p 609 Should any tuberculous material be met with an attempt 
at local eradication of the disease is made 

2 Albee s Operation for Combined Sacro-iliac and Low- 
lumbar Disease The postenor superior spme the wmg of the 
ihum and the first spinous process of the sacrum are reached a 
curved mcision The spinous processes of tlie last one or tw o lumbar 
vertebr® are spbt with their attached hgaments by the authors 
(ilbees) thm wide osteotome fomung a gutter to recciae the ends 
of the graft I cleft is made m the postenor wmg of the ilium bj 
driving a thm osteotome inch m width into it just antenor and 
medial to its postenor supenor spine and m a direction laterally from 

wnthm outward The lateral 
graft which is later secured 
IS formed with a wedge end 
to be dnven into this cleft 
the other end being joined b} 
a carpenter s half mortise to 
the spuial graft 

If practicable a surface 
of the sacrum is denuded to 
furnish additional contact 
with the graft The wound 
13 packed with a sahne com 
press and with the patient 
still m the prone position 
the leg 13 flexed and a graft 
Fio ISl — Tuberculoeia of the Sacro iliac Joint SUthcieilt length removed 

Alb«.op«.tlonrotfu.-4nglh.«cro-UI.e.»dliuiil«. 

'* by the motor saw to furnish 

matenal for the spmal graft and the lateral bndge to the diuin The 
width of the graft should be three times the thickness of the cortex 
The thickness should include the whole cortex, penostcum emlosteum, 
and a small amomit of the adhering marrow The spinal graft is 
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plictl 111 its prcjvirsl hi. I Mil tlit Ii^'iments irc driwn o\cr it h} 
mtcniiptc'd sutures of iiioihiuii 1 iiiojrou ten ! m 

Before tiiL kiii^iroo tciidun sufurui ire dniMi user the lower 
en<l of tlie spwial graft a segment is remoi«I frora its upponaost sur 
face auil into it one end of the liten! grift is half mortised and the 
other wedoC slnpetl end u dn\en into the cleft in the ilium preparcil 
for its reception 

The skin Honad is closed and the patteat placed on the hick 

should b e no iicct ■iiti .for further trea tment ( 

^uigerj p 441) 

TUJH neurosis OF Tllh SHOULDMi JOINT 
Tuberculosis of tlie shoulder joint is rare particularly m children 
Shro|)shire Orthojiaxlic Hospital reports 27 out of a totil of 2 9JJ esses 
of tulerculous disease of the spine and joints s percentage of lass 
than 1 


Patholocv 

The disease ori^itiates os a rule in the licad of the humerus Tbo 
eomiiioncr form is the so called canes sicca i dry atrophic form with 
much wasting of muscle pun and limit itioii of motement hut no 
uhsccss 

The other form is the florid tyj e with much thickening of the 
sjnoviil membrane The head becoiiics eroded its place being iilied 
b) fibrum>xomatous and granulation tissue The muscles contract iiid 
pull the head hard igainst (he glenoid which aLo hceonies crudctl 
>mall> the whole joint becomes destro>c<l and filled with pus In 
many cases the ipex of the adjacent lung is infected either j nmanlj 
or (>otundanl) 

S\ Ml TOMS \ND SlUSS 

\i\ insidnus onset is characteristic doubtUss because this is nut 
a wtight'bcaniig joint an I bicausc the earl^ limitation of mosement 
— alHlnction—is to fcomt extent masked by th< rnolnhtj of the scipula 
on the chest wall In the t irly stag*, there is dull ochmg in the front 
of the joint and it the iiisirtion of the delU 1 1 Thes nu\ Ih, nfimsl 
to the elbow 'll! 1 funaru) 

J imitation if alxluctioii (n)<f I-iterat rotition are mirkcsi tlu 
joint swells themuscUs itrojih> ami soon it is iieci*s.irj U» supjwrt 
the arm in a shng Vn absciss «uj form at a lat«r ^tage ml rujH 
tun through the caixule iiiUmtl) pointing in front of or bthinl 
the insiftion of tl c dilti id bubcoracoi I dislocalmi) frtm dismU^ri 
tiou of thi. joint an 1 destruction of the h^ imeiits m follow \ radio 
j^rim slows it fir't in imguhr outline of the li ul of t!ie humiru* 
with eroMou of tl e joint hnc Later the destruction of ix>ue is obMuus 
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DlFlEBtVriAL Diaososis 

Arthritis Deformans is polyarticular often preceded by creaimo 
and stiffness and only at a late stage is the pam marked A. radiogram 
gives a charactenstic picture 

Sarcoma affects the humerus itself and does not mvohe the joint 
The swelling is distal to the joint Pam is not as a rule severe and 
the jomfc mo\ enients are not greatly limited 

Subdeltoid Bursitis ■Ant ero posterior movements are free The 
wasting IS not a prominent feature and the pain is less severe than 
in a tuberculous joint 

Prognosis 

The disease in this position is very resistant to treatment and 1/ 
recovery takes place adduction with ankylosis usually results The 
death rate is higher than m joints of the lower extremity owing to 
the high incidence of pulmonary disease 

TrEATME'JT 

General treatment including hospitabzatiou is just os necessar) in 
this case as m other joint» The patient should be completely rested 
in bed at any rate during the early stages 

Local treatment is by 
immobibzation by means of 
a plaster cose enclosing the 
arm from the wnst upwards 
the chest and body Jt is 
debatable whether the chest 
piece should extend down to 
sit on the iliac crests since 
tins 13 very uncomfortable 
and probably efBciency is 
obtamed by a somewhat 
shorter jacket stopping 
short of the crest If the 
scapula is movable on the 
chest wall the shoulder is 
abducted to an angle of 70 
degrees or a little more m a 
cluld the elbow being on 
the same plauo as the on 
tenor chest-wall and the 
humerus rotated Jatcnlly so 
that the forearm is at an 
no I 80 — ^TubMcuioss of the Shoulder augle of 15 decrees With the 
1 la ter Case for treatment of e Iher Shoulder jjQj^ontal This method 

or Elbow prondes efficient fixation 13 

Note the opllmaw fum-t on*l poalUou R 
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comfortable lesscn!> pun wncc it tikch the ^scight of the inn oil the 
joint structures, nml hen ‘inkjlosis tikes place leases i useful arm 
Operations 

Sliould the disease be mild m decree the plaster ssill remain on for 
about one jear although it may be neccssars m a grossing child to 
change it during this period Tlicreaftcr an abduction splint ssill be 
used and if possible a return to mobiht} cncotiragcil 

Where the disease is osseous honcier ank^lons is (he aim ind 



(a) (f) 

fi ) ISO — \rtlinslc It of tl t »Uo ilUr ly th^ cstn srliciUr imt) ■«] ut llritUiit \ 
itoncvhat inixlificii Ujic of graft is shown The • sjuK m nil lut with lie grift 
sliuulJ In tin u<i(\l of )MrMM>(rum and lun bone ixjiofccd 

this IS more hkcl> to l>c achiesed b> sonic form of ojicratisc arthrodLSis 
OjH.ration ssill be carnul out at an earlier penud m adults and more 
reluctantl) mclnldrcn lulrotliciscstho iciisitj of the d 1 ^el'e shouhl 
hisc ceusctl mil the resiMance of the pitient riu*e»i to the optimum 
dc„rc-e Operations are contra indicate m sen aitisc legions siith 
open sinnsts ind m old fjute»cciit le ions that lust tau>td anksloMs 
lud resulted m extreme ntusculir atruph) ind usual!) in childrni 
III adults Mime 0';U«Ks)iithetiziiig u^Kritiou la indicated m most 
ciMa m Mess of tiip long duration of oouMtsatisc taatment and the 
Iio->sihihts of >pre i*l of the dtsiase to the lung Complete ank) lasts 
IS MSMircd much more ijuaklv h} thu than b) am oilier iiuthwl an 1 
jum Id rehcstsl 

/.sfra Qr(icuf ir trf/rodms 

(1) High Operation The onlinar> interior cxinxiun, < f the joint 
ts UMsl but prolon^tsi upssanis oscr the hhuul !er farther thin usuil 
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to expose the acrouuou The deltoid is retracted Jatenhy from tie 
pectoralia major avoiding the cephalic vem and is stripped off the 
clavicle and the acromion The acromion is now denuded of penosteum 
on Its upper and lower surfaces and a cleft made between the great 
tuberosity and the humerus levenng the tuberosity off the head in 
an outward direction The acromion and the outer end of the claMcle 
are now smpped with bone forceps so that when the humerus is abducted 
the acromion can be levered and bent into the cleft m the humerus 
The tuberosity may be pinned m position by a peg going througli the 
tuberosity acromion and humeral head The optimum position for 
arthrodesis is assured by a plaster jacket as used in the con&enatne 
method 

(2) The Low Operation of Brittain This is an extra articular 
operation carried out by bridging the space befcn een the scapula and 
the humerus through a posterior mcision 

A tibial graft is cut m the 3haj>e of an arrow — one end pointed and 
the other bifurcated or forked The length vanes wuth the patient 
but it may be cut generously to about 5 or 6 inches since if it is too 
long it can be shortened at the pomted end The patient lies on his 
face with the affected arm hanging down over the side of tlie table 
This produces the usual position of the shoulder joint for arthrodesis 
and is an easy position for the operation Bnttam desenbed lus 
operation thus 

An incision 7 inches long is made starting at the posterior uiargm 
of the deltoid passmg up over the axilla and proceeding down the 
axillary border of the scapula to 1 mch from its inferior angle The 
lower part of the mcistou may be started first and the postenor aspect 
of the axillary border of the scapula cut directly down to bone The 
teres major and minor are identified and an mcistou is made through 
the latter doira to the axillary border of the scapula which is cleared 
with bone elevators The circumflex scapular artery wall be seen an 1 
should be divided between forceps The divided teres iiunor wall fall 
forward and expose the axillary border satisfactordj The long head 
of the triceps be seen ansmg from below the glenoid This should 
be defined and the interval between it and the posterior border of the 
deltoid defined and widened In the floor of this interval will be seen 
the lateral head of the tneeps arising from the humerus and an incision 
IS made through this and the humerus exposed Two inches of tl e 
humerus should be cleared and bone elevators passed round the bone 
Care should be taken not to prolong this incision too proximally as the 
circumflex artery may be severed The circumflex nerve is not so 
important as the shoulder is bemg fused I drill hole is now mode 
J to ^ mch m diameter and an electric dnil maj be used for tins 
The aperture is mdened by gouges until it is 1 mch m length and 
i mch m breadth Precise measoFements ate now taken of the distance 
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the graft has to traverse and a suitable arei on the avihary border 
of the scapula decided upon I. notch is nnde in (his to receive the 
graft and this notch should be 1 inch in breadth and 1 inch in depth 
hracturmg the blade of the scapula is not a serious error as more new 
bone will be throw n out by this Vt the same time it should be i\ oidwl 
as it ina} make the attichment of the graft insecure The point of 
the arrow graft is inserted into the humerus first and then by abducting 
the arm the graft can be carefullj mserfed into position so that the 
hmbs fill into the notch m the scapula and grasp the bone The more 
ddHcuIt this is to do the firmer will the graft be secured It maj be 
found necessary to divide the long bead of the tncejw and if so it 
should be divided above its nerve supply and sutured m wlnclicver 
position It lies best over the gTaft is possible so that the latter is 
covered by muscle The teres minor is sutured and the wound closed 
in the usual wav The plaster is then completed by long slabs on the 
arm and across the back and chest with the patient still I>ing on hts 
ficc 

The author bos earned out this operation several tunes now and 
heartily endorses the sound mechanical principles and from his results 
warmly advocates the operation 

Vftcr being worn for three to six months the } lastcr case is removed 
and an \ ra) taken \\ hen fusion is complete m abduction splint is 
substitutcvl and the 8c.ipul ir muscles cxercisc<l and rc-cducated 

See also Chapter XIX for other methods of arthrodesis 


TUB!- UCULOslS Oh UIF 1 LBOW JOINT 

The disease is met with more frequenti} m this joint thin in the 
shoulder or waist It is more common in a lults than in children In 
i 000 cases admitted to East Fortune S^inatoniini the elbow was involved 
III 1 8 per cent of the cases of bone an I joint lesions 

B VTUOLOGV 

Opinion IS divided as to the pmiiat> Mto of the di ease It is 
commonl) synoviil but m some coses a lione focus m the iiliu tr m 
the ralius ippoars to be the original scat the lateral coudjic oC_the 
humerus coming next m onler of frejuenev The disc iso maj be so 
wellc-t iblished when the \ vtient w stcn for the first time tint cert untj 
on tins {Hiifit 11 inipoNsibk The heid of (he ruliiis is nreh iirackwl 

NivinoMs 

Ram icgriv bv movim nt w at hi>t cenfmed to the j iiit 
U 1 ! tUr &( igo It nil) exicn 1 |» tin firt mu Smiling h nr t<-<l tn 
the lack tlje cUmjw on l»oth siU'» of the <K*crii»n anl the Ikui) 
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prommencci. are obliterated Aluscular spasm sets iii auJ mo\cment 
13 limited At first only the extremes of flex ion and extension 
affecte d but liter the becomes stiff at a i md ^^ition »ith the 
foreami fixed niidviay between pronation md supination Muscular 
^s'^stlug 13 pronounced and as m the knee joint this iiuv cause an 
cxigj,erated impression of the degree of bwelhng Local heat \anes 

* 
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With the activity of the disease Mhen an abscess forms it points 
at the lateral side of the lateral condyle An \ ru picture abttws 
osteoporosis cromm nf the jmnt, siirfnccs or possjljv a. fonis of jlib e aso 
m file bone 


DiFtEBENTIU. DiACNOdtS 

Arthntis deformans and Charcots disease hi\c to be kept in mind 
in arrmHj, at a diagnosis but insidious arthritis must bo rcginlwl 
wnth suspicion since tubercle is the moat hkel} dn„uosis 
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1 ‘ bo ( \osis 

U itli earlj and efficient trcatnllnt the outlook is hopeful V useful 
joint should result m the majontj of patients 

Tkfatmp vt 

Tuberculosis of the elbow joint m children is best treated bj con 
ser\ati\e measures The joint is placed at rest m the position that 
will be most useful should ankylosis ensue which lu most cases is 
flexion at a little less than a right anf^lc In joung children modified 
fixation ina) be came 1 out by a collar and cuff method V w nstlct 
of soft leather is ipphod to the vTiast and a leather collar to the neck 
the two being fixed together bj lacing This method of treatment 
has the additional advantage of reduem^ the dcformitj when the ingle 
of flexion is too obtuse The neck is bent forward thus fixing tlie 
collar to the cuff and the jiatient can then free himself b^ flexing the 
forearm further and so reducing the dcformitj Vt the next visit the 
slack 13 taken uji and tlie defornut) is m tins wa> finally ruluccil 

The ideal method of tre itincnt would l>c the ipphcation of a bhouldec 
jilastcr reaching to the fingers which wouli ensure immubilizatiun 
This mcthoil is rarel) cmplovcd and an cx^imple is thus provided of 
a joint being treated by luelficicnt immobilization The wntcr us es 
the c ollar and cuff nf when the 

jmsitiQi i IS rorroetc tl if age permits a \ ^ otherwise 

1 ctll iJoid splmt IS. appliei l When the patient feels liw arm well 
ind has no pam he is allowed to use u slmg The slmg is lengthened 
griduilly and if m a few dijs the arm can be lifted to the jKimt 
from wlueh it startwl recover) is pr» Mimed and the arm miv be 
alloweil greater freedom This is a gooil test of reeoier) of the j >mt 
Lsuall) fixiliou IS rerjmre 1 for alxnit eiphteen months 
Operative Treatment 

In some eases it mij be j)os»ible to rcmo\_i sniill ftxi of di’X' 1 % 
fruni the ohcranon or aljommg Ikmhs beforji the joint is luvolveil 
LxtiMon of the ell ow j nnt for tiilierculuus disease is nriK omid 
<iut as 1 tlul joint is liable to result but if the disease j)ro^.7tssos m 
sjute of uuiMrv itive treatment it iniv Imj meevarv to tx<ise tlu 
jjint an I ifterw ir Is to jxrforin arthnxUsis 

Tins is cirnci! out bv l ^m^cnlHak s tmtliod tJi niu_li a meslim 
posterior imiMoti th_jwrvisTHii»g larcfuU) ivoilisl The skin flips 
are retlt“clcil forwanU md the tneeps atnjipisl ujiwanU after tra.<mg 
Its insertion into the uh'cruion The forcirm museks m frewl from 
the humerus and the joint thunmghlv opeiusl uj» Ml the dn>cascil 
s)iu)\ial membrme and foci m bone are cleateil out and the olocrmuii 
and low« r artuul ir ends of thr humenis exte-cil Vrthrtxksis is then 
eameii i utafterthe muiiur advotatedlij tin writer (ms. ChiptirXI\) 

I he n Hums of the lowi r i n 1 of the humerus ire liksl into a eompkte 
wpi in w itk an « nlm irv mugU file The di ml k jiositioti for ankv 1 xsia 
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hasalready l)eeu (Ittenmued and with care this can usually bo secured 
by dcahng’Mith the forearm boncs^ V squire bole is made with the 
saw between -iiid as near as possible to the endb of the two bones 
so that the humerus alreadj prepared may be fitted into it A small 
fine frame saw with detachable blade is used hen the humerus is 
fitted mto the square aperture the three bones are clamped together 
with ivire which may be permanent or not accordmg to the presence 
or absence of secondary mfection The wire is twisted tight m front 
of the jomt Plaster is apphed as for a shoulder case aud retained 
for three months \ window maj be cut in. the plaster to allow dressing 
A. good firm ank>losis usually results 

TUBERCULOtilS OF THE \\RI&>T 

Tuberculosis rarelj affects the wnst m childhood Of 3 015 cases 
of tuberculous joint disease treated in the Hospital for Ruptured and 
Cnppled 98 were of the upper extremity aud only 4 of these were 
affections of the wrist In adults it is not so rare 

The disease though it may be synovial in ongm usually starts in 
the bone the commonest site for the pnmary focus being m the lower 
end of the radius or the os capitatum Because of the intricate arrange 
meut of the synovial membrane and the small sue of the bones di^ 
semination is rapid The disease frequently spreads to the fiexor 
synovial sheaths causing a fibromysomatous degeneration Abscesses 
and sinuses are common sequelae 

The usual symptoms are swelling deformity pain and hmitation 
of movement Phy sical signs are soon evident owing to the superficial 
character of the joint which also makes examination easy Pam is an 
early symptom At first it is felt at the site of the disease but later 
becomes general throughout the joint Palmar flexion is the usual 
deformity The movements at the \vTist jomt and frequently at the 
mfenor radio ulnar joint are limited m all directions Abscesses are 
superficial and they usually break down and form sinuses 

Owing to the superficial nature of the joint diagnosis is not difficult 
The condition is very resistant to treatment particularly in adults 
in \s horn it is often coiiiphcatcd by lung disc ise 

Tbcatment 

Conservative Treatment The wTist sliould be fixed in the 
dorsiQexed position in a plaster of Pans case extendm^ from the meta 
carpo phalangeal jomts which are flexeti to 30 degrees to above the 
elbow The thumb aud fingers should be accurately opposed It is 
imperative to mamtain dorsiflexion as ankylosis results m the niajonty 
of cases and this position gives the optimum of strength, and usefulne&s 
The plaster treatment should be continued for at least eighteen months, 
for a shorter period wall inevitably be followed by recurrence The 
plaster should fit accurately and be skin tight or over stockinette at the 



TUBERCULOSIS OF THE WRIST 359 

most ^Vfter the plaster is removed, a leather lacing vsnstlet is used 
for six months to protect the joint for a further penod 

In the presence of sinuses a ‘ crab cock up splint maj be used, 
or a plaster of Pans splint with windows cut to allow dressing of tlic 
sinuses 
Operations 

In view of the raultilocuhr character of the synovial pockets, the 
difficulties in cunng the disease the possibihty of extension to the 
lungs and m general the bad prognosis the tendency is toward opera 
tive treatment Curetting and excision arc not satisfactory the fonner 
because it is so often incomplete, the latter because it tends to be too 
extensive The one docs not eradicate the disease while the other 
altliougli it removes the disease too often leaves the wrist flail and 
the limb functionally incapacitated 

Arthrodesis Tins is the operation of choice if it is performed 
before the formation of sinuses with tlioir inevitable second iry infcc 
tion It IS carried out after the method of Vlbcc and is to some extent 
extra irticuUr An ankylosis is produced between the mctacarpaU 
and the radius by inserting a bridge of bone Conscfjucntly absolute 
munobiht) of the wrist results ind as the bed in the radius is made 
deeper in its proximal part than its distal the wrist is inkylosed m 
the dorsificxcd position 

Vfter a dorsal incision has Ikxii made the carpus is e\i>ostd 
mil periosteum incised and elevated over the distal extremity of the 
radius ind third metacarpal bone With tlio motor saw a gutter is 
prepared nicasurcmcnU of which arc taken with n flexible probe and 
V bone graft removed from the tibia and inserted in the prepared bed 
The graft is held m place by kangaroo tendon around the mctacarjnl 
bone and by the same matcnal through dnil holes m the radius Wter 
suturing pcrjostcum and skin, the wound is dressed and the fore inn, 
from fingers to elbow immobilized m plaster of Pins bandages for at 
least three months” (Ubeos Orthopaedic burtjenj, p 277) 

Bnttam cuts a bail graft half an inch longer than the bed and half 
anmphwidc and iii'mrts it, not flatly butouitscd^c Its shape allows 
it to be firmly slotted mto the bed between the radius and the third 
metacarpal when traction is put on the wnst The wnst is completely 
locked m jwsitiou by the graft (sec pi^c 817) 
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TUBERCULOUS AFFECTIONS OF JOINTS 

PVOGEV/C ARTHRITIS 

Purulent infectious of a joint cavity ate due to the introduction of 
pyogenic o^amsms The commonest of tl ese are the cocci thcstaphy 
lococci beiDj, the most frequent although vanous types of streptococci 
pneumococci gonococci and meningococci also occur Nore nrcjy 
arthritis may result from the mvasion by the bacillus typhosus Tlie 
jomt reacts by CTudmg fiuid which may later become purulent the 
organisms may be cultured from the pus liut m non purulent cases 
there m%y be no growlh on culture The httcr type of case is due 
to the circulation of toxins or of bicteria of conijdenbh Jirmted 
virulence 

The disease is sometimes polyarticular but m many cases has been 
supcnniposed on a wound and is therefore couhned to one joint 

The Routes of Infection The organisms gam entiauco as they 
do m acute ostcomyehtis Thus the joint may be infected by the dire t 
implantation of bacteria through a puncture wounl by the direct 
extension of infectiou from a cotnp oun 1 fracture or a n mfl anic 1 
bone or the process may result from ^hjematogenous infection the 
primary focus being situated in the gemto urinary tract the respiratory 
tract the intestinal tract the teeth or the tonsils Occasionally no 
pniuary source can be discovered \cute arthritis may also occ ir in 
the course of acute infectious diseases like ^phoiJ fever pntumonm 
mflueiiza and scarlet fever and m this event the responsible organisms 
are the ordmarj pyogeiuc cocci or the specific bacteria causmj the 
febrile cowUtwan Occmcmally the yovot. imaifestafeoua are the teswlt 
not of the presence of actual organisms m the joint but of totin^ 

Pathologv 

Tic reaction of the joint is dctentimtd by the virulence of the 
orgamsms and the resistance of the individual in any c<ue there t-s 
an exudation of fluid into the synovial cavity which will be serous 
sero purulent or frankly purulent according to the gravity of the 
hscase 

1 The Serous Type The joint is distended with clear serous 
fluid an 1 IS the site of a mild inflammatoiy congestion with dilat ition of 
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tlje \c-isel5 of tliL synovial membrane anti tajisulc The effusion may 
subside graduall} without further trouble or it niaj •sub^'idc and later 
recur or it may e\entuall 3 Ijccome scro purulent or actually purulent 

2 The Scro'fibrinous Arthritis Here the sjnnynl membrane 
IS not merely congested but actually inllaintd so that the joint aspect h 
covered with a scro fibrinous ixndite and the cavity filled with n cloudy 
fluid contaming i Urge number of polymorphs and a ftw large mono 
nuckar cells Orguiisms ire present m the joint fliii 1 m tlic early stages 
Tliero 13 usually m addition some jicri irticular mflimnution and since 
adhesions irc particularly biblc to follow the ultimate degree of 
function of the joint dcjHnds on the amount of scar tissue and the 
number of adhesions 

3 Purulent Arthritis lu the most sevetL type of acute arthritis 
the whole joint ind its surrounding structures arc quickly mvolveii 
There is a considerable exudate of pus in tlie joint cavuty containing 
large numbers of polyanorphs bacteria red blood corpuscles and fibnn 
The capsule and synovial membrane are infiltrated with leucocytes 
and engorged and there may l>e small areas of focal necrosis or f itty 
degeneration The deatruction eventually spreads to the articular 
cartilage which may become complctclv dctichotl to lit free ut the 
joint cavity in a pool of pu^ The bone is flius exjwsed and if the 
disease is very acute osteomyelitis may arise with its sequela, sup 
puratiou nccrovis and «equc!>tration ilie mtra articular ligaments 
itiiy be destroyed as the tension of the exudate rises tiid fitiallv the 
capsule may be perforated tlio pus e&cajnng from the jemt to form 
an extra articular or pen articular abscess 

The end result depends on the stage at which treatment is iiHtt 
luted and if treatment has I ten started early a surjirising amount of 
function may be prcscrv ctl In the majority of cases however there w 
gross disorganiz ition of the joint which is left cnpplcil by adhesions 
and ankylosis ^^hcll there has been great intcrfeiance with the joint 
strucTurc the joint surfaces at a later date are Inble to 1 1 dispUcenl 

SvMi rojis 

111 the absence of suppuration — 1 1 m the sirous ami scro fibnnous 
types — the svmptoms resemble those of leute rheumatism Moveiuent 
cither activeorpissive is proctic illy mipo-vsiblu beciust of the pun hut 
usuallv onh one jomtis involved msliirpeontrast tosciite rheum ititm 
Chrome co-HS are Mimlar to and jHrhajis ideutieal with rheumatoid 
fonns of arthritis iml miny joints may from time to time undergo 
atticks of (xtin swelling anl stiffness The idjacent muscled are ilso 
implicatcel ”*un~iurkrgo hbrou3"ehau^cs so that they beeoiuewtik 
and stilT The reju. iteil dg tension so relixe*H tlu h^uuents tint the 
joint Uxonies more and more unstabh imi iicwtun ind the slightest 
movement then c luses extreme jvuti Veuto cxaierhitions <Ht ur ug im 
an 1 a„ un an I may be ueompaniexl bv u mil 1 pv r< xei If tho di < ese 
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progresses the affected joints sooner or later Kconic deslocatcd and 
senous deforuutiea result 

(a) The Serous Type (Acute Synovitis) Acute sjuovitis is 
e\’idenced by a t^nse painful swelling of the joint In superficial joints 
such as the ^ee the bony outline may be completely obhterated 
The joint feels hot, and it is usually kept m a position of ghghkfl^on 
by muscuTarsp^m and any attempt to move it is attended with 
severe pam The temperature is rais«i and there is usually a high 
leucocytosis If the joint is aspirated at this stage i cleir evudate 
will be obtained with a low sugar content 
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(b) The Sero fibrinous Type This is a later stage of the serous 
type and is a much more senous condition The joint is exquisitely 
tender fe\ci is high and niglit pains occur from loss of muscular 
control 

(c) The Suppurative Type In the early stage of the suppurative 
type when the disease is Jinuted to the synovial cavity the s^miptoins 
differ httle from those of acute sjnovitis The patient however is more 
apprehensive he feels extremely ill and the joint is more painful 
The luub wastes rapidly and the temperature is lugh 


Treatmlnt 

hen arthritis is suspected the joint should in each case he aspirated 
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for (ingnostic purj)oses an} fluid withdraivn being submitted to bisto 
logical and bacteriological examination 

Acute Synovitis The patient is confined to bod and the joint 
immobilized When the s}mptoms arc \ery severe a weight extension 
IS of great value There is loss dnie^cr ui thus immobilizing the joint 
until the infection his subsided than m allowing movement which 
mercl} disseminates or prolongs the inflammatory process During 
this period careful radiological examination should be carried out to 
exclude the possibility of osteomyelitis which is often issocnttd with 
a reactionary synovitis 

The aspiration is repiated as required and so long as the fluid remains 
clear and serous no further treatment i» nctcss.iry Vs tlie amount of 
fluid diimiiislics gradual movement may be commenced to lessen the 
formation of adhesions 

Pcmcilltn should not be introduced into the joint prophylactic illy 
at this stage because gntri negative organisms may dso be introduced 
accidentally 

The Scro fibrinous Type, When the fluid Ins become slightly 
turbid the joint shouhl be aspirated and pcmcillm solution '5(X) umta 
jier 0 c should be injected into the joint to the amount of half the 
volume ispiratcd If the orgimsm is not pcmcillm sensitive simul 
tancouaasjiiration and irrigation can be tric<l Two ncwllcs are inserted 
into the joint iiid saline mcrcurochromc or ether used ns the imgatiiie, 
medium 

Purulent Aspirations. When aspiration reveals the presence of 
frank pus penicillin replacement may yet be successful but if the 
pus 18 still thick there iftcr on re aspintion 18 hours later the joint 
should be opened and irrioatcd with pcnuiilm solution The capsule 
should then be do ul securely round one or two fine rubber catheters 
Icadiiip, into the joint and the skin loosely approximated Pcmcillm 
is instilled into the joint '» 10 cc twaco daily after aspiration for three 
days and the tubes then removctl By these means i movable joint 
iiuy be icbicvtd 

If the arthritis is uiisintablc for pcmcillm treatment the joint should 
be ojicncd and irn„itcd the uipsulc reputed and a dram mbcrtcd as 
far as the suture line but not into the joint In a dcsjKr itc ease open 
drama^emay bcntcc»“*irv but this almost mv anablv leads to onkyloHit. 
especially wlien drains ire inserted actually into the joint 

However where all the components <f the joint arc infected and 
the t irtil i^e has alreidv been destroyed the l>os>t that tan be IiojhsI 
ftr is ankylosis and tliorcfore the trcitinent consists of fixation free 
drainage and the prevention of difomiity Die joint is immobilizeil 
m the j>o ition whiih jiromiscs the maxmjiim ilcj.roo of fimetion In 
parliciilar i careful w itch is kept for di>l«xanon which is often sjwn 
taneoiis in the hip ind knee anil ubieb should (>c reduced as '*oon as 
the acute inthuun itorv symptoms have subvtde<l 
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ACUTE INFECrnC ARTHRITIS OF INFlNTb 

Icwte infective artJintis is not i disease of great frttjutiicj in 
children but cimes with it the possibility of serious conscrjucnces to 
life and to future function of the luub It appears. u&uiUj m children 
under one jear and n> genetallj secondary to a iieiglibounn„ bone 
lesion^although less commonly the joint may be mfectod tliDUgli the 
bloodstream Osteomjelitia has a predilection for the mctiphjsis 
and this m many cases is mtra articular or virtually so since the 
articular capsule of the joint mcludes at least a portion of the 
metaphysis 

Infecting Organisms fat the greatest number of c.isi.3 ire 
caused by infection with the staph>lococc us aureus or the ho-inoht ic 
strept ococcus Less commonly the organism is the uiduciiza bacillus 
pneumococcus colon bacillus or m fact any of the pyogenic organisms 
Generally speakmg infections produced bj the staplijlococcus are the 
most virulent and most destructive while those produced b> the hunio 
lytic streptococcus are only a httlo less severe Seventy per cent of 
cases of acute cositis m infants are due to streptococcal or p^uuio 
coccal mfeotiou In later childhood and adolescence on th^" other 
hand the staphylococcal lesion predominates uhilc practicillj all 
adult cases are due to streptococcal or pneumococcal infection Coses 
of staphylococcal contis in adults are recurrcDces of an earlier infection 

The local source from which the general infection develops may 
be the oro nasal passages sLm or the umbilicus 

Surgical Pathology 

The infection starts m the s yjiovial memb rane lining the joint 
This rapidly become s infiamed s vvoUen^ and c edeinatous^ and from its 
surface is p oured out svmovial fl uid, plasma, and ieucoc> tes filling the 
jomt cavit) with a t urDiij_ fluid co ntaining larj-e nuniliefr^ pnl^ innrph 
oiiuclear leucoc^e s and much fibrin The sjoiovnl membrane has 
"very ^milar powers to the pentoueum in combating infection and so 
long as it remains comparativelj liealth) ind e&pcciullj so loii„ as the 
jQUit tenaiQ iv is not excessive it luaj deal successsCuUy uvtU v consider 
able decree ot infection If the infection is sev ere or prol ingcd tin. 
mesothelmm hiimg the synovial luembrane is destroyed and its plaic 
taKen by a mass of granulation tissu e’^TKe articular cartiligc is less 
readily involved than the synovial membrane which is fortunate since 
any injury to the cartilage results in greater or less impairment of the 
function of the joint The cartilage is killed first and most evtcm-nelj 
at points of contact between opposing articular surfaces it la broken 
dow n partly by the a bsorptive action of the gnnid-ii-tnp ti-..gttg_pir( ly 
by p ressure et OMoii and partly by tHe d igestive actirm of j rotml Uic 
fcrnic^ ill the joint cxudite 
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''irNs AM> Symptoms 

i ikL btoUa .iitil bym[)tQiua uf dLUtc bupptirafi^L arthritis m a super 
ficial ]omt arc sufficiently clear to offer no appreciable obstacle to 
diagnosis The onset is abrupt and m many cases is preceeled by 
trauma Vt an appreciable interval after the trauma usually tuelve 
to tuenty four hours the joint becomes painful swollen and hot 
Movement and wtight bcirm^» art painful ind (juicUy bcconu. imiK)-* 
sible L\ immition rev cals muscle spasm fluid w ithiu the joint capsuk 
and pain on the slightest movement The joint is fixed usually m 
flexion The temperature is eJev »teJ to lietivcon 100“ and lOd® and 
a polymorphonuclear Jcucocytosjs w present BJootl culture often 
demonstrates a septica.mia Finally the tln{,nosis is tompItte<l by 
aspiration of purulent fluid from the joint 

In infants the dia(,nosi3 may be retuleml difficult by the feebleness 
of tlicir {jCncral reaction to the infection smee suppurative arthritis 
mav exist without any elevation of teiuperiture or leucocytosis In 
such cases only the local signs of arthnlis are present md aspiration 
of the joint is the only ccrtaui means of diagnosis 

It is to be noted that m early purulent irtiiritis when the articular 
eartiUgC is still unhirmetl there is i small rmgo of movement which 
IS entirely free from pun 

DlHUlLSTIAL DiACNOSH 

Suppurative joint infections arc most frequently confused with 
ocjde r/ieuff a/ic Jetar hi acute infective arthnlis there w direct 
involvement of tlie jouit surface and so the slightest attempt at active 
or passive movement of the affected joint is almost imiiosaibk and 
induces severe pain In acute rlicumatis/n tlnre « often a preted/ng 
history of tonsillitis and the multiplicity of the joints imoKeol together 
Kith the comparative inddocss of the inflammation usually indicate 
the diagnosis 

In one tvjie of mono irfieular infection (here is oceisionaliy «om 
diflteulty In thugroupofcuasthert. M < history ofnripi/Iy </ei</op 
mg pun in a joint along with the other Mgiis of artiintis — mcruvstd 
K d hi^, n^it v.limitati u ofmovetiuiit anieffuj on Imme*!i\telv 
thereafter multiple joint ic>i)iw ixxur m rapid auctueioii tiut do not 
pa'>cnt till definite finhn„s which the orioinvl focus demoitotratiil 
llicy iri jirubibly toxic m onjju but unless thev miIhuIc m a ■'hurt 
time kivmg the cngmnl joint focus active the conlitioii mtv in 
me t ihen for icute rhiumatism 1 bcso ra!>i3 obv lously «lo not risimnd 
to sahtvlaUs 

rubcrcu/ous urt/in/is 1 is ofun to be consideri'fl hut iii tul>creuliK‘u 
thire IS no lcucoeyto.is and the jmgn-vs is usually viry m idious 
lliere is aUo complete limit iiion of joint movnuent exet pt m svnovid 
tubirculo is. In chil Inn the tulierculm nacti m w m ai i to du^n r*u 
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and there are usually sufficient X ray evidences to differentiate the Imo 
conditions 

Traumatic synoiitis niustaU>o be seriously considered, for after some 
trauma there may he pam, limitation of mo\ement, effusion, and 
occasionally elev ation of temperature, and it may be difficult to say that 
the case is actually not one of infection There is however, no increase 
in local temperature or leucocytosis, and no evidence of the sj’steimc 
reaction Pam and muscle spasm arc relieved hj immobilization, 
while in purulent arthritis these usually persist 

Hcemophihc arthritis though rare must be borne m nnnd It may 
arise without known cause or significant trauma but there maj he 
associated ecchymoses m the skin overlying the joint The temperature 
may be shghtly elevated The history may be of assistance, because 
of hereditary transmission and more than one joint may be involved 
If there is any suspicion of hannopbilic arthritis, it is advisable to invest! 
gate the coagulation tune of the blood before resorting to anj radical 
measures It is usually unduly prolonged 

Treatment 

Fraser says ‘ the ideal of successful treatment is to arrest the 
condition without haviug to resort to incision and drauiage of tlio 
joint since risks of ankylosis are mcreased hy such an operitiou " 
Cotton wisely and tersely reniarks that the treatment of a suppurative 
jomt by mcision and drainage is an outrage Immediately the case 
comes under observation the jomt is splinted m a position of slight 
flexion, and t^^^<^t 1 flll npplifd Some warm soothing appUcatious may 
^ used but where an infant is concerned must be used with great 
care to avoid the nsk of burning T en per cent ictU vol m glycerine, 
or antiplilogistme are the be^t applications AbundantTluids are given 
and the bowel evacuated by calomel followed by a salmc purge ^Vs 
soon as possible aspiration of the jomt is earned out, and flmd wit lidrawii 
for examination The joint should be emptied as far as possible The 
type of fluid and the organism respunsihfe for the condition, are now 
demonstrated and determine the future treatment of the case If tin. 
organism is a streptococcus or a pneumococcus, tlieii conservative 
treatment is persisted with, le contiimeil traction to the joint witli 
repeated aspirations In a successful case successive aspirations hecuint 
more serous and after a time funetiou is restored to the pirt by gentle 
movement and massage If a staphylococcus is tlie cause and m 
many cases where it is a lucmolytic streptococcus, it is likely that 
operative measures will ultimately have to be resorted to and it is 
unwise to delay too long lest the patient become too debditated to 
stand the operation 

Mhen the organism has been recognized it may be that some of 
tlie sulphonamide group of drugs will be useful — Sulphomlamidc against 
tlie streptococcus, or Sulplmthiazole against the stapliylococcus Thu'ic 
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are gu cn Jii nnxiinum doses and often maj be so successful that aspin 
tion \\in be the only other treatment nectled In cases ^\hlch do not 
impro\e under aspiration the infection has cither become too wlU 
established or masses of infected fibnn haae formed inside the joint 
and cannot be eaacuated except by arthrotomy The joint is then 
opened and thoroughly cleanswl the intenor being irn^jited with a 
mild antiseptic fluid bucli as acnflnMnc I m 5 000 The joint may 



tiu ISa — 01 1 ti fiUJ'o \rlhr (i« of the It p Jo 1 1 viith patholo-oiral Ui»>tocation tnJ 
imli9r<]urnt I «> «. 

he flexed ind exteiideil it the sanit time to ciitourd„e coiiij kte empt} 
mg In most i i>a.s the syaiotial nitiiihraiie m stitdietl up and a dram 
of dent d rubber put down to the hm. of siiturt Tr iction i* continue*} 

and if the fluid rt, acciunulatis it u)i> U, aspinted ]f howcitr, the 
aspinlc*! fluid becomes inmasiUply purulent or the tcinjjcratiiro r^^es 
and rem ims high and the ^tnerd condition tends to ilctenoratc it 
may be l>cttir to mstitulc rontinutus dramige of tlie j uit until the 
gintrd syanpt* ms of infcxtim hue siih->)d<Hl Tins m all prilnbiliiA 
miaiis an anhsIosH * f the jiiiit 
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In cases much general mfechon 1 in 500 acrafla\'me ma} be 
given mtravenously The maximum adult dose is 3 grams, i e 150 c c 
of 1 m 500 solution, and the amount used m a particular case is adjusted 
for the age of the child 

Aspiration of Joint Effusions 

The importance of aspirating jouit flmds both traumatic and 
inflammatory, is not sufficiently recognized The accumulation of 
flmd expands the capsule, stretches the hgaments of the jomt, interferes 
xnth the circulation and imtatea the nerae endmgs, which m turn 
causes muscular spasm FoUowmg trauma blood is absorbed slowlj 
from the jomt and produces inflammatory changes of the sjnovial 
membrane Fibnn is precipitated and organized and may form a 
nucleus for the de\ elopment of loose bodies The cartilage undergoes 
degeneration The immobilization of the jomts may finally give nse 
to atrophy of muscles and bone 

In traumatic effusions aspiration is earned out twen ty four hou rs 
after the loju ry The seventy and the type of the mjur} arc then 
dctcrmmevl ny exammatiou of the flmd and by cluucal methods In 
cases of 'miple traumatic sjnovitis, non weight-bearmg movement is 
allowed at once and weight bearmg after a few days if the effusion 
^oes not recur 

ispiration is mdicated m inflammatory effusions if treatment for 
one weeh does not produce a marked decrease m the sweUing Re 
aspiration should be done at weekly or bi weekly mtervals as long os 
n ecessar y As a precaution a d ifferent point of entrance s hould be 
n awt nt pach ispira ttoD 

Even less recognized than the therapeutic value is the diag 
noatic importance of the aspiration of jomt fluids In shght injuries 
witli a tear lu the capsule only blood is found m the effusion. In 
cases of rupture of the semilunar cartilages of the knee and mtra 
articular fractures the effusion maj contain fat which has been torn 
from the fat deposits in the joint or from the bone marrow 

The iliffereiitiation between inflaiiiinator) and traumatic effusions 
IS another problem of importance from both a scientific and a practical 
point of view, especially m compensation and IiabiUty cases The 
presence of blood m the aspirated effusion is of sigiuficauce only m 
iwpnt tnjimea \ n icteric index higher than 6 is patliognomomc of 
traumatic effusion ilie ictcnc index increases with t}je age of the 
effusion 

Examination of mflammatory effusions makes it jxissible to differ 
eiitnte specific from nonspecific fonns of synovitis and irtlintis 
Luctic arthritis c.in be diagnosed most accuratel} from the AVasscr 
maim reaction of tin, joint fluids Rcschke and others Iiavt reported 
positive \\as,crmaim ruictions_m jomt fluid m cases m which the 
Wasscniianii test of the blood was negative In a studj of 121 sjii 
ovial thuds m coses of gonococcal irtlmtis, Klmg and I’lnkus found 
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the gonococcal compleraont fixation test to be specific and to gi\ e 
stronger and more po'iitive reactions than the blood serum In tuber 
culoiis arthritis the effusion soractunes contains so many organisms 
that the) can be demonstrated m the sediment but for diagnostic 
purjKises it is usually neccssarj to rtsort to inmial mocuhtiou of the 
fluid 

The etiology of chronic non specific arthritis is far from defmitch 
dctennined In the laborator\ of the Hospital for Joint Diseases 
New York about 20 per cent of the fluids examined de\elo|)cd colonies 
of streptococci stapbvlococci or diphtheroid bacilli Ihc stuil> of 
the celb 111 the synoiial fluid gives some indication of the underlying 
process horkiicr came to the conclusion that a count of oser 11 000 
leucocytes wnth GO per cent polymorphs in chronic non specific arthritis 
IS hkcly to be associated with a positive bacterial infection and that 
a cell count under D 000 leucocytes with fewer than 50 per cent poly 
morphs is likely to be associated with negative bacteriological findings 

Mdhodfi of fspimOoM Onnnuje 
Ikforo uudertakuig the treatment of acute arthritis m mv joint it 
IS essential to know the method iml the site of adjuration the mode 
of approach for dninsgi and the optimum |>osition should ankylosis 
fiiiru rvenc 
The Hip Joint 

IspiraOon Tlu hip joint may bo aspirated either through a l ateral 
or an anterior rout e 

(d) The needle is entered at a point i iiirhes itefow 
mfcrior line srun c and iiusha ijipw mh barkwartls .mil ineflially 
' (if) Ihe needle is inserted from the side just aboie the upper lionlcr 
of tlio g iyjt troch inf er and tjirust m« irds and slightly iipwanls m a 
line almost panillel with the fcinonriieek 

tj ~lJnixiui<je The hip joint should Ih, dr lined from its 
posterior isjicct 'Hu mcLsmii runs juiraiUI to tlic cvntra! axis of the 
neck of the ftiiuir jand extends to the tip of the trochanter The gluteal 
fasci i is exjHtenl and di> idwl m the hue of the skill mcL-uon The fibres 
of the underly mg gluteus m iximus arc thus hid hart Thi se are stpar 
attd, and the sciatic lurve in the iiicdiaii angle of the wound circfully 
priserved The gemtllus siijitnor is detached from the tendon of the 
obturator mternus to enable the capsule to be split longitudinalh 
tlirr u^liout Its tntire length Tlie head ti«:k and Hcttabiilum are now 
txposeil, ind the ipjiropnilc treatment c,im«l out 

fins mctiiod provides rapid dependent dramagi and dues tin luim 
immi of injury to anatoimeal structures Tlurc is practicilU no 
bkixlmg 

The O^miutn hwtdioml Mioiild umJiJinl mkyJuo'js of 

tlu hip b( anlicijwtrtl tht joint is jdici'd m i jx>-jii»n of txtenvon 
vtry -light iKhirlion md nn sht,ht literal rotilion Hhcn hips 
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are affected one joint shoold be immobilized with some desree of 
fleson, so that the patient can sit with some comfort 
The Knee Joint 

Aspiration A needle can be introduced into the knee joint at anj 
pomt alontj the medial or the lateral border of the patella The patella 
should first be grasped, pulled to the opposite side, and the needle 



Fjo 190 — The Routra of Aspiration of Joints. 


passed obliquely betw een the femur and the patella « lule the qaa<incep3 
muscle IS relaxed 

l/c//<od of Drainage The antenor compartments of the knte maj 
be opened on either or both sides of the patella, a short t ransv erse incision 
bemg made through the capsule Except in the grossly mfected joints 
of modem iiarfare the capsular opemng should msambl} be dosed after 
the jomt has been esacuated and irrigated Stnps of rubber dam nn) 
be inserted down to the capsule in order to drim off tlie leika^o of 
the first few dajs 

The Optimum Fundwiuil Position The knee joint siiould be fixed 
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citlitr ui o'cten‘!ion, or, m }o«iig people h 1 io»c epipli^fets ire itU! attue, 
HI a few ilcgrtcs of flexion 
The Ankle Joint. 

Asjnra^ion Ihe aiiUe }omt is entered from the front between 
the lateral border of the peroneua tertius and the literal malleolus, 
or l>etwecn the medial border of the tibiale> antenor and the medial 
malleolus The needle is thrust backwards and slightly downwards, 
and should gam the interval between the tibia and the talus, which 
has been jirtviousl^ recognized bj palpation The joint nn> also be 
aspiriU-d from the back, between the tendo calcaneus and the jieroncal 
muscles 

.)Jclhotl oj Drainage The ankle joint cannot be adtqualelv DApIonxl 
unless one or other of the lateral ligaments is partially or completely 
divided Ihc best approach is the lateral J incision of Kocher wluch 
runs down the back of the fibula and turns forwartls below the lateral 
malleolus The anterior talo-Hbular hgament is divided and the joint 
exposed and irrigated 

The O^mum Fundtonal Posilton \\ htn the ankle is to be immobd 
izcd the foot should be placed at right angles to the leg and very slightly 
mvcrtecl 

The Shoulder Joint 

IfjnrattOH \spiration of the shouhler joint is earned out by 
msertmg the needle at some point m the dclto pectoral tn ingle, and 
thrusting it through the antenor part of the cap»ulc The joint may 
also be punctured between the acromion process and the head of the 
humerus, the needle being inserted below the anterior bonlir of the 
acromion, and pushed downw-mls and backwards On the lateral asjiect, 
the subacromial bursa, w hen divtcmlcd, offers a conv cnicut route of ispi 
ration, the needle being mi>crtcd just btlow the lateral edge of the 
vcroniion, cither at tU mid point or towards the j>ost«.rior end 

Method of Drainage Tile shoulder joint is oxjio^ed l«.*t tlirough an 
anterior mciMOU, which usuiliy runs parallel to tlu. fibres of t)ie deltoid 
from a point 1 inch lateral to the coracoid proti5>s Whin the deltoid 
fibres arc bcparattil the lapsiile is broiight into \n,w 

TheOjAununi i u«e/io«af Posi/ioii The arm is abducted if ankylosis 
IS a»tiup.itetl, IS in this way tlit function of the limb is hast inltrftri'd 
with The angle of abiluttion should be 75 digriis, the iJbow joint 
being in line with tin. front of Ihe chest and tin. hunitriis htinlly 
rot iteil 15 degnts 
The LIbovv Joint 

.Ispirafioii The elbow joint «m In. ipproacheil from tlu back 
The needle is introduceil iiumciiiatcly aiiove the olecranon, and eqm 
distant from the cpicondylcs, with the tlbow tlexcii to about IJ5 
degnis 

An alUnutive and better route is to msert the needle at the literal 
side* of the> ole'eranuu, with the elbow at i nght angle Tins htirai 
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approach is easier since the head of the radius can bo readily rotated 
and m this waj the position of tbo joint defined 

MeOwl of Drainage For most purposes the elbow joint can be 
quite adequately explored by mcisiiy the radio humoral capsule counter 
openings being made when uecessat} on the medial side of the ole 
cranon ^^Tien ifc is essential to expose the entire joint a posterior 
approach must be used The tnceps tendon is divided \ inch aboa e its 
insertion into the olecranon and reflected upwards 

Tie Optimum Functional Position Where ank)losis of the elbow is 
inevitable and only one si le is affected the joint should be immobilize I 
at an angle of 110 degrees Since fixation of the elbow also abolishes 
the forearm movements the occupation of the patient must be care- 
fully considered when this question arises and this is particularly 
essential m deahng wth the right elbow m nght handed persons 
Workmen who reqmre to use a shovel prefer a position of full supma 
tion whereas thoae who use their arms pnncipally for writing — clerks 
for example — are satisfied wth the forearm fullj pronated 
The Wrist Joint 

Aspiration The needle is introduced posteriorly immediately below 
the lower end of the radius between the extensor mdicis propnus and 
the extensor polhcis longus It passes directly into the ndio caqul 
joint 

Method of Dratiiago The wrist may be ojiefied from the dorsum 
between the tendons of the extensor in^cis propnus and the extensor 
polhcis longus or between the extensor carpi ulnaris and the extensor 
digitorum communis 

The Optimuj i Functional PosUion Where anl^losis of the wnst is 
anticipated it should be immobilized m dorsiflexion since m tius 
position the strength of the gnp is infinitely greater than it is when 
the wnst is flexed In addition a flexe 1 ivnst is used almost soleK for 
picking up small objects 

Ankylosis of the wnst joint is accompanied by loss or bimtation of 
the movements of pronation and supination These can be restored 1 ) 
a simple operation One inch of the loiver end of the shaft of the ulna 
13 excised and the raw end coaere I with fascia Uta The lower end of 
the radius now moves with the wrist ml pronation and supinahon 
are possible 


PNEUMOCOCCVI \RTHRITIS 

Pneumococcal infection of a jomt though care and of grave prog 
nosis IS occasionally encountered Vs a rule a single one of the la^cr 
jomts 13 involved but lu 2 j per cent of cases the disc iso is poly 
articular It appears that previous disease of the joint such os gout 
or rheumatism predisposes to the pneumococcal infection 

The condition usually arises m association with some other pneu 
mococcal lesion such os pneumonia or otitis media and it may begin 
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dunjig the actual &cptica?mic stage or <Iunng con\ alesccnce A corn 
mon time of onset is about two ncehs after the commencement of 
pneumonia In certain coses the joint mamfestotion hos actuilly pre 
ceded a pneumococcal pulmoinr} infection indicating the septicanmc 
nature of the process I’ncumococci ma> or may not be obtameil 
bhxHl culture Infants and alcoholics arc most liable to the infLction 
\ pnnnrj form is ‘^id to occur in children but this should be 
actiptcd with c.iutioii since it is probable tint ni tlie mijont) of those 
so cillod idiopathic coses \ prcMous focus of infection his been over 
looked 

Tlie s^novnl membrane alone iiiaj Itc involved or the articular 
cirtilagc and even the bones may be attacked and the joint become 
comjiletcl^ disorganized In the so called primary ’ c-ists the onset 
13 sudden the joint becoming distendeHl with fluid which is at first 
scrouH and verj soon purulent The pus is greenish jtllow and con 
tains flakes of fibrin Pneumococci can usually be dtmonstrated and 
their pn-scnce constitutes the inam point of distinction between this 
and other forms of acute arthritis 

In the secondary cases c g those stcondarj to pneumonia the 
climcal ftalutcs do not apprcciabl) differ The diaj^nosis however is 
cosier owing to the obvious primarv focus The diagnosis is suggested 
by the occurrence of signs and sjiuptoms of joint infection m the 
cour!»c of the pneumococcal ilhkcstS and is confirmed b} examination 
of the fluid aspirated from the joint 

Pro( sosis 

The disease 13 vet) fatal In Ilcrnck s senes of cases the mortality 
was over 05 per cent Even if the jiaticnt recovers the convalescence 
IS prolonged and a v oiisiderablc degn e of anky lo'is is usually ino\ itablc 


rHfcATVl> VT 

V serous tfTusion may be treated, xs usual by ispintion If the 
cifusiuii IS frankly purulent the joint should be cxjvoscd and drained 
m the siunc way is m ordinarv septic arthritis Anti pneumococcal 
scrum csjKcially Telfons has been Used intravenously with Iwnefit 
but the sulphotuimidcs arc now preferred In children siilphathuzole 
md in adults siilphadiarme an, the dnip prefcmxl and are given in 
full do.-*u3 


GONOCUCC\L VinilltlTIb 

In from J to 5 per cent of all fists of gonooix^cal urcthrili3, an 
lufectiM joint It Mon ansf** kiiownasj^ouococcal orthnlj’v.orgojiofoccil, 
or gonorrlm U, rlieumatL^m It dcvelojis usualK duringtln thinlwtsk 
of the mficium vUlioUj^U oetosioniUv it annsi only whin the tlisc-vse 
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13 on the declm^even some mont^ after the original urethntis It 13 
stated to be four or five times more, common m men than m women, 
and the usual age penod is from 20 to 30 years, largely because gonot 
rhcea is more frequent then The joint mamfeatations persjstentlj 
tend to relapse and recur 


Etioixwv 

Among the predisposing causes the most important is Lick of 
treatment m the earher stages of gonorrhcea, while active or heavj 
exercise during the acute stage also tends to produce on arthritis 
Recurrence of infective manifestations in "a jomL frequently follows 
re infection or the lighting up of a chronic focus 

The mfectiou of the joint is metastatic, and the organism is c.irncj 
by the blood stream to the affected jomt It is interesting to note in 
this connection that m cases of acute arthritis it is often difficult to find 
the oj^nisms in joint fluid after a tevr days_ They seem tc'clisappear 
from any encapsulated fluid collection after a time 

The disease is mono articul« jn 40 per cent of cases but fre 
quently a number of joints become infected dunng some stage of the 
illness, with recoxery in all save one This residual monoarticular 
affection is resistant to treatment, and it ma> be lighted up by the 
passage of a bougie The large joints ar^ involved with greater fre 
quency than the small oneSi^thc knee bemg most frequently afTected 
The order of frequency in Lees’ senes was as follows knee, ankle, 
nietatarso phalangeal, shoulder, wnst<, metacarpo phalangeal and elbow 
jomts The joints of the nght side of the body appear to be more 
frequently mvohed than those of the left, and the unst joint is more 
frequently attacked m women than in men 


Patholoci 

Acute cases may be divided into four tjpes 

(1) Arthralgia m which one or more jo ints m ay_bc painful but 
there are no gross physical signs 

(2) An acute mfechou ivitli effusion lu one or more of the larger 
joints 

(3) xVn acute infection with erosion of cartilage m addition to the 
effusion 

(4) An acute mfection involving the sjnovial membrane and the 
articular surfaces The intra articular exudate becomes piiruknt and 
there is marked ulceration and erosion of all the cartilaginous surfaces 
This condition is comparatively rare 

Subacute and chronic cases may be divnded into ti>o main 
types 

(1) A synovial type, involvmg especially the knee jomt The 
synovual membrane is thickened, and there is a moderate effusion 
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(i) V mi\eil type mvolving both tie synovial lucmbnue anl the 
articular surfaces and frequently polyarticular in the smaller joints 
m which the serofibrmous exudate is always fibroblastic and leads to 
adhesions and deformity Proliferative changes are more evident than 
destructive ones and the pen articular tissues are involved in the 
fibrosis in almost every case 


Symptoms 

The acute joint mfections other than arthalgia begm suddenly and 
ate often ushered m by a chiU or a ngor The temperature is raised 
and the joint is painfid The pam rapidly becomes excruciating and 
IS attended by muscular ngidity The skin overlying the jomt becomes 
red and hot and pen articular oedema soon manifests itself AATien 
tlie joint elfusion becomes purulent pyrexia is increased and ngors 
occur 

The acute form may subside into a chronic type or a sub acute 
or chronic infection may arise de novo The symptoms resemble those 
of the acute phase but are imlder except dunng the acute exacerba 
tions which ate liable to occur The associated muscles become atro 
phied and there is a persistent joint effusion there is gross 

enlargement of one joint — e g the knee — in the absence of febrile and 
other symptoms the condition is known as bydrops dropsy or hydro 
arthrosis Suppuration is rare m this form 

The tendons the tendon sheaths the burea and the periosteum may 
be inflamed m association with gonococcal arthritis This is especially 
so of the tendons of the wnst and ankle and of the retro calcanean bursa 
In severe cases tl e adjacent bones ate rarefied 

DijiONOsis 

A painful affection of a joint whether acute sub acute or chronic 
and which is associated with pen articular changes should prompt tactful 
mqmnea coucermng urethral discharge The latter may be extremely 
slight — e g a morning drop — or there may be no discharge but a 
pi^pabAe enlargement of the prostate or of the seniinal vesicles The 
secretion of these organs may be expressed by finger massage and may 
show gonococci on examination Even when a urethral discharge is 
present it may be difficult or impossible to isolate the gonococcus but 
the presence in the film of an excessive number of polymorphs should 
be sufficient to suggest the diagnosis when the discharge is of long 
standing 

Even ^\hen there is no obvious focus of gonococcal infection it is 
always important to exclude this type of joint lesion by repeated 
exanunations when an acute subacute or chronic affection of a jomt 
13 painful persistent and associated with pen articular changes 
It 13 important m acute cases to be able to differentiate between 
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acute rheumatism and a gonococcal arthntia The follow mg are the 


mam distinctions as laid down by 

Acute Rheitautism 

1 NoeridenceofgeniU) untiarydcseose 

2 ^larked temperature reacUoQ and 

more prolonged consUtutionaJ upset 
and prostration 

3 Sweating very piofuae, with acid 

odour 

4 Pam intense and aggravated b} the 

sbghtest touch 

5 Man; jomta inTolved, but as pain 

leaves one it dits to another, and 
the first affected appears to be free 
from discomfort 

6 Tendon sheaths and pen articular 

tissues rarely mvohed 

7 Sfore common in uomen 

8 Often some cardiac compbcation, 

such as endocarditis or pencatditis, 
and an active focus of infection in 
the tousil 

9 Symptomsandtempernturereactex 

tremely veil to the adimiustration 
of salicylates 

10 Complement fixation test of blood 

negative 

11 Temporo mandibular joint rarely in 

solved 


Datid Lees * 

Gonococcal \rthritis 

Oftcndefimtegemto urinary symptoms 
and signs 

\eiy moderate temperature reaction, 
and constitutional upset slight, ex 
cept in purulent cases 

V’ery little sweating except in puniltnt 
cases 

Pam less mteuse 

May be limited to one jomt, and usually 
one or two jomts only , and pain docs 
not leave a jomt rapidly and jiass 
to another 

Tendonaheathsandpen articuUrhsaUia 
very frequently the site of disease. 

Less common m nomen 

Cardiac complications very tare, and 
DO acute condition in the tonsil 


Sahcylates have little effect ou the 
pam, the swelling, or the tempera 
tore 

Complement &zelton test usually poai 
live 

Teoiporo mandibular joint may be in* 
volved 


Acute gonococcal arthritis must, m addition, be differentiated from 
arthritis following on pneuinoniJ, dysentery, cerebro spinal, typhoid, 
or scarlet fevers, acute tonsillitis, and tuberculosis 

An acute tuberculous arthritis is more insidious m onset, it is rareK 
polyarticular, the pain is not so severe at first, there is often epiphyseal 
involvement, and X ray examuiatioa will reveal a definite lesion of 
the boue 

In pneumococcal arlhritis the joint fluid almost always contams 
pneumococci In other cases of pyo^nic arthnlts the typical signs of 
the prmiary disease, such as scarlet or typhoid fever, etc , are of the 
greatest help m. accurate diagnosis 

In acute jomt mv olv ement X rays are of little assistance cxcejit in 
differentiating it from acute tubercidous disease In tuberculosis there 
13 often definite evidence of osseous change, especially in the region 
of the metaphysis, and the changes ate destructive and not proliferative 
and reparative as m gonorrhoea IVhcn the activity of a tubereidoas 
jomt has ceased the defimtion becomes more distinct, but the articular 
surfaces hav e a w orm eaten appearance 

In acute gonococcal arthritis the complementrfixation test gives a 
positive reaction in a large number of the cases (75 per cent ), if it is 


1 
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carried out later than ten daja -after the infection In subacute and 
chronic cases in which the arthntis is generally later in appearing 
the number of positive results is la^er stiU and is close on 80 per 
cent A negative complement fixation test does not exclude gonorrhcea 
as the cause of the joint infection and a positive test is strong con 
firniatory evidence of its etiol<^y 

IhlOG>,OSlS 

Tlie prognosis m the first three groups of gonococcal arthritis — 
arthralgia acute and subacute synovitis and acute and subacute 
synovitis and arthritis — is invariably good even when there is involv e 
ment of the periarticular structures if treatment of the original focus 
of mfection and of the joint is earned out on correct hnes In the 
fourth group — acute arthritis with suppuration — surgical interference 
13 often required and there may be considerable loss of function 
Subacute and chronic cases react well to treatment lut recovery is 
always slow an 1 the joint condition is apt to recur 

TUBATMtNT 

Lees describes the treatment of this condition under four heads 
(i) General Treatment In this the mam essentials arc rest 
mild purgation diuresis diaphoresis bj tepid sponging and restnotion 
of diet 

(3) Eradication of the Original Focus of Infection This need 
not bo discussed here but it is wise to eniphasire how important it is 
to treat all male cases m the early stages when the anterior urethra 
alone is mvolved In the more chronic cases the importance of prostatic 
and vesicular massage may be euiphasued 

(3) Treatment of the Infected Joints llehef of pain is of 
pnmaiy importance and is obtained by rest m a semiflexed position 
\\ hile rest is advisable if the pain is severe it is very important not 
to continue immobilizing the joint for any period longer than is necessarv 
to relieve the acute pain Early mobibzation is one of the greatest 
assets to the recovery of jomt function Next in importance to the 
rehef of pam is Bier s hyperaimia and third the local apphcation to 
the joint of soothing medicaments such as antiphlogistme or tincture 
of lead and opium Diathermy to tlie joint and to the focus of infection 
appears to be a definite advance in the treatment of this condition 
Operative treatment has been advocated largely on the Continent, 
but it 13 doubtful if more than a few acute or subacute cases require 
operative interference Aspiration will undoubtedly relieve the intra 
articular pressure If incision and lavage is required 2 per cent 
fomialdehjde and glycerine or 1 in 5 000 acrifiavine is used Opera 
tive treatment is usually reserved for purulent cases in which there is 
evidence of rapid cartilaginous destruction In chronic cases operative 
measures are required to correct deformity 
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(4) Treatment through the Blood-stream 

(fl) Prolevi Therapy In the acute stages aolan or sterile milk is 
preferred, as the reactions which they give are not excessne and jet 
their therapeutic effect is often quite marked In chrome cases peptone 
IS probably the best protein to use 

{b) Vaccine Therapy In general this method of treatment is prefer 
able to protein therapy, but the vacemea may be supplemented bj one 
or two initial injections of a protem such as milk A detoxicated vaccine 
and an autogenous one made from the patient’s own infecting organism 
are used m combination 

(c) Chemc therapy The sulphonamide group is of considerable 'v alue 
m the acute stages and although claims have been made for manj 
members of the group sulphapyndme and sulphathiazole seem to be 
more effective and less toxic 

SYPIULIS OF JOINTS 

True 5JT)hihtic aithritii, is due to the virus of sj-philis* and is not 
raerclj m arthntis occurring m a syphilitic subject The lesion is 
curable by anti syplubtic treatment if diagnosed early and this pro 
vides an miportant entenon ui diagnosis, one even more important 
than the IVasserraaun test 

The condition appears to be more common than is supposed, but 
as it is now bcUeved that a case of ayphibs treated efficiently iwll 
never develop arthritis it seems likely that with present-day oigamza 
tions for treatment the affection will become increasingly infrequent 
SypluUs of the joints may occur at all stages of the disease, and m 
both the congenital and acquired forms Alauy different types and transi 
tion forms occur so that it may well be said to be a protean condition 
Classification of Syphilitic Arthritis 

Todd described this affection of jomte m his Hunterian Lecture 
and it 13 from that admirable monograph that this description is taken 
He uses a classification which, m au abbresuated form is given here 
Joint Leewns tn Congenital Syphiln 
Synovitis 

Syphibtic osteochondntis 
Joint Lesions tri Secondary SypJidts 
\ithralgia 
Hydrarthrosis 

Jowl Lesions in Tertiary SyjJitlts 
Gummatous arthritis 

(1) The synovial form 

(2) The osseous form 

Arthritis in Congenita] Syphilis 
In addition to the two forms tliat arts desenbed below as occur 
rmg 111 congenital syphilis, we meet with others which are exactly 
analogous to the tertiary syphihtic form met irith in adults 
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1 Parrot’s Syphilitic Osteochondritis. This is an epiphysitis, 
or a juita epiphyseal inflammation, ^iluch occurs duniig the first few 
mouths of life m about 5 per cent of children Mith cougeuital syphilis 
It affects the upper limbs more frequently than the lower, and con 
Bists of a gelatinous change in the cartilage and bone, often associated 
with an effusion into the adyacent joint The gelatinous tissue breaks 
down to form a greemsh yellow fluid from which a strongly positive 
Wf'''i.erniaim reaction is obtainable Suppuration may or may not 
occur The extremities of the bones at which growth principally takes 
place — ^knee, shoulder and wnst — are more frequently involved, the 
epiphj seal region becoming large and tender Separation of the epi 
physis may occur and give nse to uuwiUiugncss to move the jom^ 
sj phihtic p&eudo paralysis 

The X ray changes are irregularity of the epiphyseal hue, cupping 
of the metaphjsis, widemug of the articular space thickenmg of the 
penoateum, and decalcification of the ncighbounng bone 

Anti syphilitic treatment may produce complete resolution but the 
growth cartilage may be so damaged that, later shortening or deformity 
arise 

2 CluUon’s Joints (Symmetrical Hydrarthrosis) The joint 
condition commonly known by this name was first desenbed by Glutton 
111 1886, and consists of symmetneal hydrarthrosis of the knee m chil 
dien from eight to sixteen years of age The onset is insidious and 
there is no fever The joints are painless, and m spite of the effusion 
the patients are able to walk qmte well This condition when associ 
ated, as it commonly is, with eye changes and other stigmata of con 
genital syphdis, constitutes a striking chmeal picture Sj'phihs is 
practically the only cause of a bilateral, painless bydrops of the knee 
m a child 

The condition responds well to treatment, though it is somewhat 
prone to relapse unless the treatment is prolonged 

Syphilitic Arthritis in Adults 

..IrtJintis is more severe in tbo Jbter stages of syphilis It a^cts 
the joint structures mote deeply and is much more destructive, 
and also more resistant to treatment Unless diagnosed early and 
treated vigorously it becomes one of the most disabling of joint 
affections 

1. Arthralgia. The commonest joint manifestation in acquired 
syphilis IS a simple arthralgia, which forms part of the chmeal picture 
m the secondary stage It may even appear before the early rashes 
The pam is never severe and can often be more correctly desenbed 
as an ache As m tertiary syphilis, it is chiefly nocturnal It is char- 
acteristic of It that movement does not increase the discomfort, an 
important pomt m the differential diagnosis from rheumatism It 
usually affects one or more of the la^er jomts , there is httle, if any, 
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muscular spasm and usually at this stage there is no local swelling 
heat or teiidenc} to deformity 

The diagnosis la detenmned by the history and general phenomena 
and the positive ^^assermann reaction 

2 Hydrarthrosis Later m the secondary stage serous sjmo\itis 
may occur and may be acute sub acute or chrome It usually mvohes 
two or more joints especially the knees and often m a symmetrical 
manner In the earlier cases the synoMtis is of a transient nature 
but later it is more persistent Fluid is abundant and the synovial 
membrane is swollen Paiu is moderate and gentle passiie move 
ment does not hurt although direct pressure on the joint may do so 
The condition is usually of a nuld type hut m eiceptioml mstanccs 
it may be acute and even simulate suppuration when pam tenderness 
malaise and pyrexia are present 

rarer and later type in the secondary stage is a plastic arthritis 
The synovial membrane la thickened and the jomt swollen though 
very little 0uid la present The fluid turbid and tluck mvanahly 
gives a positive Wasseruiann reaction The affection is usually mono 
articular but may be polyarticular m neglected cases Larger joints 
such as the knee are usually affected The response to treatment is 
slow but most cases eventually recover The later the institution of 
treatment the more chrome the disease will be 

Tertiary Syphilitic Arthritis 
(Gummatous Arthritis) 

Gummatous aithntis may affect a whole jouit or be localized to 
a part of a jomt Its onset is usually insidious less coimiioniy acute 
and sudden usually the joint has been previously normal though 
occasionally it is superimposed on a secondary sypluhtic jomt Itsiou 
such as hydrarthrosis The form of the disease occurnng in congenital 
sypluhtic children is known as van Gies jomt Axhausen has de- 
senbed two forms of the disease 

1 The Synovial Form This type occurs m cluldreu and often 
follows trauma winch may lead to an erroneous diagnosis of tuber 
culosis The commonest joints to be affected are tJie knee ankle 
elbow and shoulder but smaller ones such as the inter plialaiig al 
joints are occasionally affected There is considerable but as a pCncnl 
rule painless effusion but exceptionally pam may bo severe and the 
disease simulate tuberculosis The pathological changes are limited 
to the outer layers of the capsule aud consist of thickening and ptn 
vascular infiltration The Iming endotheUum aud articular cartilage 
remam slimy 

The disease can be distinguished from tuberculosis by the fact that 
there is less muscular wastmg and that even after years of neglect 
there may be httle pam and httle rcstnctiou of movement whiLt 
suppuration is practically unknown and no other comphcatious occur 
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It IS therefore wise to exclude sjphilis m any doubtful chrome joint 
infection 

2. Tlie Osseous Form. When this occurs iii young patients, it 
may be prnuanly an epiphysitis, with secondary involvement of the 
articular surface, winch becomes eroded and irregular Cavitation 
IT ay be present m the interior of the epiphysis, together mth bony 
outgro%\ths at the articular margins In adults, the %vhole of one 
large joint is affected — as a rule the knee The condition resembles 
osteo arthritis, both pathologically and on X ray exaimnation Dis 
tension of the joint la present, and some increase in the density of 
the pen articular soft parts can be detected in the radiogram 

The spine is sometimes affected and the disease theri closely siinu 
lates tuberculosis the correct diagnosis being made only when some 
obviously syphilitic lesion, such as interstitial keratitis, makes its 
appearance 

Even in well established gummatous arthritis, timely treatment 
can produce great improvement, though not so mucli as m tlie earlier 
cases It IS important to institute thorough and prolonged treatment, 
since if It IS delayed gross osteo arthritic like changes occur, or else 
ank} losis The development of fibrous ankylosis is particularly deplor 
able, because there is a greater nsk of non union m attempting to 
convert this into a firm bony ankylosis by arthrodesis than there is 
m a tuberculous case This risk remains e\on after a thorough pro- 
phylactic course of anti syphilitic treatment 

A. n eight-bearing caliper should be worn throughout the active 
stage of the disease, but it should be taken off daily so that the joint 
may be put through its full range of movements without weight-beanng 
A form of syphditic arthritis may occur both in children and adults 
which resembles acute rheumatiam Several joints may be involved 
simultaneously, hut as a rule one more severely than the others The 
jomts affected, iii order of frequency, arc — knees, ankles wnsts and 
elbows Frequently as one joint is getting better another becomes 
involved, and this may lead to a suspiaon of rheumatism, but the 
condition does not respond at all to salicylates, and the progress of 
the case is much slower than in acute or sub acute rheumatism Kera 
titis occurs in about 75 per cent of the cases There is little pam , 
httle or no muscular wasting, and the temperature seldom reaches 
99° The chmcal picture of a painless polyarthntis m a child, without 
local heat, redness, wasting, pyrexia, mght-startmg, or response to 
salicylate treatment makes up a characteristic picture 

In young adults a similar condition occurs, but it is much more 
acute The pain is often considerable, the joints are tender, swollen 
and red , and the temperature may be raised, even to 103° or 104° 
Copious night sweating is frequent The condition, however, does not 
respond to sahcylates, so that Todd says that so-called “acute rheu 
matism ” which does not react to sahcylates is almost certainly 
sjyhihtic. 
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There is another form which simulates rheumatoid arthritis, with 
fixsi£onn snellmgs of the fingers, sweating, pam, debihty, intermittent 
pyrexia, %vith exacerbations and remissions 


General Diagnosis 

The family history and that of previous diseases and of the pre 
sent condition should all be fully considered The Was&ermann reac- 
tion should be tested as a routine m every case of chronic arthritis 
of any degree of seventj Both the blood serum and, if obtainable, 
the jomt'fluid, should be mvestigated, for m a number of cases a 
positive result will be obtained from the fimd when the blood serum 
gives a negative result Todd says a negative Wassermann reaction 
cannot be aasmued to exclude the possibility of syphilitic arthritis, in 
cases of late congenital syphibs, at any rate until the effect of a course 
of anti syphilitic treatment has been tned As a coioUaty to this it 
might be added that m all cases of chronic arthntw m which, despite 
mvestigation, the diagnosis is not clear, anti syphihtic remedies should 
be tned 

There are certain chai(») features which Todd has pointed out as 
of diagnostic importance and which should make one think of 
syphilis 

Painlessness, m spite of profuse hydrops, especially when associated 
with a &ee range of movement 

S>mmetncal synovitis 

General health unimpaired m maD> cases m spite of prolonged 
joint affection 

Failure to respond to certain specific drugs, eg sahcjlates. 

Persistence of the condition in spite of treatment that would be 
successful m other conditions — rheumatism, tuberculosis, etc 

Nocturnal occurrence of pain 

kssociated evndeuce of syphilis 

Failure to produce tuberculosis, after mjectiou into a gumea pig 
of some of the aspirated joint^fluid, may be of assistance m the differ 
ential diagnosis 


ILEMOPHILIG ARTHRITIS 

John Otto wrote the first imj^iortant description of this di'^casc, 
hsmophilia, m 1803, and in it he postulated Nasse's law that tlie disease 
IS transmitted by females and manifests itself only m males Hamio 
phihc arthntis, also known as “bleeder’s joint,'” was* first described 
by Volkman m 1808 Konig in 1892 divjde<! the condition info flircc 
stages (1) haiiuarthrosis , (2) pan aitbntis , and (3) the regre^ive 
stage He warned against operation under a mistaken diagnosis 
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Pathology 

It IS doubtful V, here the defect m the clotting time lies m this disease, 
but it IS likely that there is some qualitative alteration which results 
la delayed activation of thronibm by protlirombia 

The h®morrhago usually resulta &om injury, and the joint quickly 
becomes distended with blood which is under considerable pressure 
and does not clot It gives nse to mechanical disability, and, acting 
as an imtant, induces hyperplasia of the synovial membrane Phago 
cytiG macrophages accumulate in the subsynovial tissues, where they 
die, releasmg the blood pigments from phagocytized red blood cells 
With each new heeniorrhage this process is repeated, and the pen 
articular tissues become saturated with blood pigment In this way 
a dense layer of fibrous connective tissue is formed, and the size of 
the joint and the movement at it are steadily dimimshed m conse 
quence, so that a fibrous ankylosis may result If the bleedmg ceases 
the synovial membrane may return to normal, but if it docs not tiien 
the cartilage eventually becomes eroded around its margins through 
the encroachment of the hyperplastic synovial membrane There may 
m addition be some patchy destruction of the cartilage o\ et the arti 
cular surface Such areas arc irregular and map-like lu contour, and 
not situated at the points of greatest pressure m the joint 

In the bone, the characteristic change consists of cavitation in the 
Ultra articular portion, either at the articular surface or deep in the 
cancellous bone Key believes this is due to intra osseous hsmorihage 
in the atrophic bone, followed by aseptic necrosis and absorption These 
areas of bone destruction can frequently be visualized by X ray and 
when present ate characteristic of advanced hromophihc arthritis 
When the patient grows older and bleeding ceases the condition of tlie 
jomt may simulate that m hypertrophic artlintis Marked deformity 
occurs as the disease progresses and the X ray and clinical findings 
may simulate those of any type of arthritis 

The Cunical Pictgbb 

Tkis vanes mtk the stage of the disease Key recognszes tsro 
stages 

(I ) Acute Hsemarthrosis The joint disturbances of haunophiha 
nearly always begin m^hijdhood and the child may be seen by the 
surgeon during the first attack, or only after repeated attacks m that 
or other joints The liaeinarthrosjs usually follows a minor injury or 
strain, and the blood may gather slowly or rapidly , it may be sbghfc m 
amount, or copious and under conaderable pressure Pam and loss 
of function may be slight or severe, vatymg directly with the amount 
of effusion There is accompanying muscle spasm At the superficial 
jomts the jkm may be cyanosed, bu^ there is no mcrease m local heat 
or redness The general temperature is sightly elevated, and there 
13 usually a moderate leucocytosis 
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(2) The Chronic Arthritic Stage In tins stage perinaueat 
changes are present m the )omt The> ma> follow the first attack but 
are more often the sequel to set eral attacU The joint remains siroUen 
tender, sore and painful for several \seek3 or months Tlie arthnlis 
progresses Repeated attacks of acute paui and swellmg occur, with 
permanent and mcreasmg disability of the joint m the shape of con 
tracture, deformity, and pen articular thickenmg Aluscle atrophj 
al*o increases after each fr^ ha?morrhage The coagulation time of 
the blood tends to be prolonged to a varying degree 

Treatment 

In the first stage, the patient is put to bed and the joint immobihzed 
by splints oc plaster of Baris Aspiration may be definitely dangerous 
When the swelhng and the pain subside, function is gradually restortHl 
wnth gentle massage and exercises Every effort is made to aioul 
trauma in the future 

In the stage of chrome arthritis any deformities that have been 
produced may be corrected, if they are dejinitely mcapacitatuig by 
some non operative, conservative means Simple traction or wedging 
plaster cases followed by splints to nniotain the corrected position, 
may be used but every effort should be made to traumatize the jouit 
as little as possible Where there is no incapacitating deformity the 
joint may sunply be supported , m the case, of the leg jomts this nia\ 
be done vnth a Thomas s walking splint, though sometimes a simple 
elastic bandage afifoeds sufficient comfort The usual methods are used 
to combat the h’emopluha and to reduce the coagulation tune, and 
blood loss li remedied by blood transfusion Platelet extracts, hox^e 
sermn, snake venom, albumin or extract of white of egg tissue fibrinogen 
and ovarian extract (theclm) have all been used and the mere number 
indicates their comparative futihty 


HYSTERICAL JOINTS 

A hysterical or neuroinimetic or functional joint is one m wlucii 
the subjective syunptonis complained of are mthout organic basis or 
where the complaint is out of all proportion to the organic signs 
When a definite pathological change exists, the symptoms »re both 
greatly exaggerated and persist for an unduly long period, owing to 
a superimposed hysteria 

Functional joint affections occur most frequently in young wointn, 
and generally in persons of an emotional type Children arc not often 
affected, but m later childhood typical cases are sometimes seen 
Trauma is the most frequent autec^ent condition, and the affection 
IS seen m its ty’pical form in medico legal cases where compensation 
IS being claimed, although, m such cases frank malmgenng lias al»o 
to he considered The onset may also be attributed to exposure to 
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cold, or be associated %\itb some euiotioual or sexual disturbance 
Occasionally it appears to be a subconscious imitation of an organic 
joint disease from which some fnend suffers 

Clinicai. Features 

The symptoms develop suddenly, without reasonable cause, are 
exaggerated and sometimes bizarre , for example, the knee may be 
rigidly extended or flexed to its fullest capacity In the low er extremity 
hmp mav be excessive, or a gait may be adopted which at once arouses 
suspicion 

The joints most commonly affected are the hip, knee, spme and 
ankle It is notable that with the exception of the larynx parts sup 
phed bj cramal nerves are rarely affected A hystencal paraplegia 
IS rarely absolute or limited to a particular group of muscles, but 
takes the form of general mabihty of the limbs to perform a complex 
CO ordmated movement such as walking Thus a patient, while able 
to move the legs with normal power and co ordination while m bed, 
IS unable to stand , or she can hop or jump although unable to walk 
When the affection follows a shgbt injmy the patient complains of 
severe pain, excessive tenderness and impaired function of the joint 
On examination the jomt appears normal, but the skin over it is 
exquisitely sensitive Stiffness is coniuiou and in some cases amounts 
to absolute ngidity The joint may be fixed cither in flexion ox exten 
Sion, but it is rarely m the exact position of ease assumed m a true 
joint inflammation and the position is apt to be changed from day 
to day and from hour to hour When the patient’s attention is 
diverted, the pam and stiffness may disappear 

Should the symptoms be unduly prolonged disuse atrophy of the 
tissues may ensue, while circulatoi^ changes from the same cause, 
such as undue pallor, temperature changes and undue perspiration, 
are not unusual Secondary contractures of the joint set in if the joint 
13 kept ngid for long penods t 

Hysterical phenomena at jomts are seldom found alone, but are 
associated with other, possibly latent stigmata, such as globus hys 
tencus, xones of ausesthesia, and convulsions 

Diagnosis 

In every case of alleged hjstena a careful examination must be 
earned out to eliminate the possibility of a true organic lesion Tlie 
ordinary chnical exaimuation may be supplemented if necessary by 
one under aniesthesia, and by X-raja 

In examinmg the case, the observer will usually note that the 
signs disappear when the attention is diverted , that they arc out of 
all proportion to the local evidences of disease , that there is no sign 
of jomt destruction , and that a hgbt touch may cause more pain 
than does firm pressure 
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DlFFEREMlAI. DIAQ^0S1S 

Hjstencal affections of joints have to be differentiated from those 
joint disorders which are reflex m nature The hip jomt is a cormnon 
site for such disturbances, and the commonest cause appears to be 
preputial adhesions, although anal, vaginal and coccjgeal lesions are 
also common aetiological factors 

The distal part of the extremity must be inspected for evidences 
of a septic lesion, as joint sbfGaess or fixation is frequently associated 
with infection in the ingmnal or pophteal glands secondary to an area 
of peripheral sepsis 


TnEATirevT 

An accurate diagnosis is essential to successful treatment The 
general health should be carefully tended, and a nourishing and easilj 
digested diet instituted Constipation should be corrected and tomes 
administered if necessary The local condition should be explained 
to the patient as due to an abnormal state of the circulation and 
innervation of the joint It is wise to refram from saying that notliing 
IS the matter or that it requires only an effort of will to overcome it, 
for this view will not he accepted and her co operabon and confidence 
are essential If possible the patient should be sent away from the 
harmf ul sympathies of her home and in severe cases should ha>e the 
rest treatment desenbed by Weir Mitchell 

Deformity should be corrected — if necessary under an anasthetic 
Tbe gradual use of the hmb should then be begun and progresstvclj 
increased without regard for the pam caused by it In serious cases, 
it may be advisable to assist the hmb with crutches or a n lUong cahper 
in order to get the patient on to it Along with this ptogressiv e increase 
in use should go measures to stimulate the local circulation and to 
impro\e the muscles, m the form of massage, exercises, hot-air baths 
and electrical stimulation Morphia or splints should never he used 

HYPERTROPHIC PULMONARY ARTHROPATHY 

A syndrome affecting the osseous and other tissues of the extreuu 
ties may arise m association mainly wnth chrome mtrathoracic disease 
The most characteristic features of the syndrome are (1) cluhbmg 
of the fingers , (2) changes m the Ixincs , and (3) changes m the 
jomts hen all these are present they are spoken of as ilane's sign 
group, after the observer who first drew attention to the disease in 1800 

The condition is found m a variety of conditions 

1 Pulmonary suppuration — bronchiectasis, empjema, pulmonary 
tuberculosis, abscess — especially the first mentioned 

2 In some cases of Tronic tofttilar diseaie of the heart, espeewHj 
when there is chrome venous congestion 

3 In syphilis of the lung 
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4 In malignant disease of ike lutig 

5 In some cases of aneurysm of the thoracic aorta or its branches 
When one of the branches is affect^ the condition may be unilateral 

6 In some cases of gaslro intestinal or hepatic disease — e g chronic 
diarrhcea and hypertrophic bihaty stenosis 

7 Occasionally m spinal canes and psoas abscess 

The CuNiCAL Features 

(1) The Clubbing of the Fingers The terminal phalangeal portion 
of the fingers is sn-ollen, the nail wide, curved, stnated and bnfctle 
The finger ends are often congested or cyanosed 

(2) The Bone Lesions The osseous lesions consist of symmetrical 
mcrease m size of the bones of the extremities, beginning with the 
distal bones — metacarpals and metatarsals, radius and ulna, tibia and 
fibula 

(3) The Arthritic Lesions There arc intermittent attacks of swell- 
hng, pam and tenderness, and movements are pamful The swelhng 
can be appreciated as due to increased thickening of the synovial 
membrane, which persists to some extent when the acute phase is 
past In some cases true arthntis may supervene, and lead to fibrous 
ankylosis and deformity 

lu addition, there is usually well marked muscular atrophy and 
general weakness The former is m part due to the debilitating effect 
of the onginal disease and m part produced refiexly by the ]oint dis 
turbance 

Pathology 

The termmal part of the finger is swollen and enlarged The nail 
IS enlarged so that it overlaps its bed, while it is curved over the end 
of the fingers producing the so called parrot’s beak effect It is 
markedly stnated and breaks easily Under the nail there is a vas 
culat turgescence and a hyperplasia of the connective tissue 

The ]omt lesions are the result of swelhi^ and turgescence of the 
synovial membrane, which shows an infiltration with granulation tissue 
and with small round cells Later there may be erosion of the arti- 
cular cartilage, with exposure of the underlying bone 

The thickemng of the bone is due to the deposit of successiv e layers 
of new sub periosteal bone Tbe sub-penosteal sheath is loose and 
friable, and especially marked at the muscular or tendinous insertions 
In long standmg cases, especially when the individual is confined to 
bed, there may be marked atrophy of the cancellous tissue of the old 
bone At other times, it is sclerosed and the medullary cavity may 
be encroached upon 

Etiolocv 

Manj theories have beeu advanced to explam the occurrence of 
these curious changes Thus they have been attnbuted variously to 
bactenal toxsemia, amyloid disease, tuberculosis and neuropathy 
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Plieniister and others regard two factors as necessary for tlicir pro- 
duction — the first a toxin &om the long staudin^ lutra thoracic disease 
the second circulatory disturbances from cardiac and pulmonary 
involvement 

Compere and Adams have shown that the diseases ^ihich are associ 
ated with Manes syndrome are all productive of dyspncea c3aiiosis 
and a disturbance of the acid hose equihbriuni of the penpheral blood 
They point out that a toxic factor is not necessary — and often not 
present — ^as in carcinoma of the lung syphibs and hepatic disease 
These views are supported by two facta (1) Similar bone changes 
are occasionally encountered in those who for a long time h\e at high 
altitudes (2) in certam cases they studied the carbon dioxide con 
tent of the blood serum was increased and the oxygen content diniuusl cil 

In Campbell s opimon cedema is the pnmary pathological basis m 
this disease He beheves that the diseased area through which the 
blood flows prevents proper ventilation and accordmgly the oxjgcn 
tension of the whole arterial blood will be lowered The transfereiice 
of oxygen from the blood to the tissues depends on the difference m 
tension of the oxygen m the blood and m the tissues It vnll be clear 
that if from any cause the arterial oxygen tension be lowered the 
tissue respiration inll be defective A small defect in tissue respjra 
tion may not produce any deinonstrablo effect on the indivilual but 
if it does this will be seen m parts of the body where the defect is 
increased by a slow circulation These parts owing to uiechamcal 
reasons are the tips of the fingers and toes and the nose This impcr 
feet oxygenation or anox-emia of the pirts produces cedema 'ind 
later if long continued itmaj be hypertrophy of the connective tissue 



CHAPTER Vni 

CHRONIC ARTHRITIS 

Chronic arthritis a disease wluch prohahfj has more synonyms 
than any other is for various reasons one of the most serious of all 
joint affections Its economic importance is reflected in the recent 
statement tliat each year it is responsible for the loss of more than 
one and a half million ^veeks of labour in America and that annually 
it costs the Approved Societies nearly a million pounds in insurances 
Its treatment bulks largely m the work of the orthopedic surgeon to 
uhoin ate referred those whose lives have been made a burden througli 
pam or cnppimg The disease has therefore a profouiul significance and 
there is a vast field for research in the question of its etiology and treat 
meat Chrome arthritis is as old as man himself it has affected both 
man and the lou er ammals from remote penods in the earth s history and 
in the Museum of the College of Surgeons there are ancient Egyptian 
bones which exliibit all the changes which we have come to regard as 
typical of the disease 

Nomenclature The Committee appointed by the British Medical 
Association m 1931 has adopted the following Chnical grouping 
Rheumatoid Arthbitis 

Synonyms Chrome polyarthritis (Continental nomenclature) 
Atrophic Arthritis (Goldthwaite) 

Proliferatii © Arthritis (Nicliols and Richardson) 
(American nomenclature) 

Primary cause unknown with further knowledge tins may 
merge into 

Secondary associated witVi focal or general infection 
Chronic Villous Arthritis 

Mainly occurring in women at or about the chmacttnc 
OSTEO arthritis 

Synonyms Hypertrophic \rtbntis (Goldthwaite) 

Degenerative Arthritis (Nichols and Richardson) 

Primary no defimte association with infection 

Secondary associated with infection 
The first group polyarticular and more common m females may begin 
either m childhood when it is known as Stills disease or m early 
adult life — usually before the age of 40 — when it is called rheumatoid 
arthritis The joints are swollen and thou^i X ray evannnation shows 
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httle or no l)oue destruction the patient may be complete!) di&ableil bj 
the disease Anemia and pallor are common, and enlargement of the 
lymph nodes is a frequent occutience 

The second group is that which affects middle aged womeu who 
are mclmed to be flond and stout, and who show signs of some tlijToid 
deficiency It has hitherto often been knoivn as “ menopausal ” 
arthritis 

The third tj pe of chrome arthritis is that which affects older person'*, 
and which has been variously known as osteo artliritis, hypertrophic 
arthritis, and destructi\ e arthntis This is a more chrome form There 
IS often stiffness of the iup, and stiff, pamfnl, creaking knees, and 
the victims hmp about with the aid of a stick The general health, 
however, is good, and tlie patient often volunteers the mforniatioa that 
if it were not for his jomts he would be perfectly well 


RKEUAfATOID ARTHRITIS 
Pathology 

Prmiary and secondary rheumatoid arthritis do not present any 
significant differences m pathology one from the other The following 
description, therefore, apphes to both 

The disease begms with a round celled infiltration of the synotna! 
membrane, most marked at the ma^ns in the neighbourhood of tlie 
circulus articuli vasculosus The synovial membrane and the pen 
chondrium of the affected joint show a marked prohferation with the 
result that a layer, or paunus, of granulation tissue grows o\er the 
joint cartilages and destroys or absorbs them wherever contact is 
established At the same tune the activity of the penchondnum 
results m the formation of some new cartilage or bone In the ueigfi* 
bourhood of the jomt, the connective tissue of the marron and of 
the epjphjses proliferates to fonn a vascular granulation tissue which 
extends up to, and may even ulcerate through, the ov erlymg articular 
cartilage The cartilage, therefore, may be destroyed either by the 
growth of granulation tissue from the marrow, or by the extension 
of granulation tissue over its surface 

Chants la the Bases. The heae tFshecahe issy iv? diwunishcd 
m size and m number, and the density of the bone decreased b) the 
absorption of calcium salts ironi its niatrcv 

Changes in the Capsule. The connective tissue of the capsule 
proliferates and the capsule la therefore thick , it is liable to undergo 
conversion into dense fibrous tissue, so that movement at the joint may 
be seriously hindered 

Changes in the Joint AVhenthe articular cartilages are destroyed 

by granulation tissue, fusion occurs and the resulting ankylosis may be 
fibrous, cartilagmous, or bony, acconbng to whether synovnal, pen 
chondnal orthetrabecularprohferationpredommates Ifthetrabeculat 
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proliferation is excessive, all traces of the original joint are obliterated, 
and the corupound bones are completely umted, often ^nth a single 
continuous medullary canal Limitation of jomt movement in this 
form of chronic arthntis is usually due to a degree of ankylosis, m. 
contrast to the osteoarthntic type, where restriction of movement is 
usually due to the deposit of extra articular osteophytes ^Vssociated 
\vith the tendency to ankylosis, there is a tendency for dislocation or 
subluxation to occur 

ExiOtOOY 

No definite cause has yet been ascribed to this disease There are, 
hoA\ever, two mam schools of thought, which regard it as an infective 
and as a non infective process, respecti\ely 

Non-infective Theories. The non infective factors which are 
held to contribute to tbe production of rheumatoid arthritis are 

1 A congemtal predisposition 

2 Endocrine disturbances 

3 Gastro mtestmal derangements 

Little evidence can be adduced m support of the first two of these 
factors, but derangements of the alimentary tract are occasionally found 
These uught almost be considered as infective factors since they are 
commonly mfiammatory m nature aud often situated m the tight iliao 
fossa These chrome mtestmal disturbances are apt to lead to con* 
stipation or stasis, and the delay so caused may encourage the elaboration 
and absorption of toxins which ultimately arc conveyed to the joints 
In some cases the actual organisms which are present m the bowd may 
be borne to a similar destination 

Pemberton has recogmxed for many years the relation of gas* 
tro-mtestinal disturbances, as determm^ by Xrajs, to the arthntic 
sjndrome, and the importance of dietetics in its treatment The 
disturbances of the gastro mtestmal tract include dilatation of the 
bowel, achlorhydria, atony of the gall bladder, and general vis* 
ceroptosis In these conditions can be seen the influence of faulty 
body posture which favours and mduces mal position of the thoracic 
and abdommal viscera Such mal positions m turn mcrease the faulty 
posture of the body, and so a vicious circle is established 

The Infective Theory. The infective theory is widely held and 
there is much to be said m its favour It may be that organisms from 
some distant focus teach the jomt and mitiate the senes of changes winch 
characterizes the disease, or it may be that the jomts ha\ e become hyper 
sensitive to the presence m the blood of any circulating toxin which is 
being fed mto the circulation from an obscure infective focus such as a 
septic tooth apex Be that as it may, the clinical course of the disease 
— where joint after joint is affected, swells up and becomes red, hot and 
painful, and then settles down — is much more characteristic of a septic- 
amic than of a toxic infection 

Eosenow, m 1914, first suggested that examination of tbe lymph 
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glands at the root of the affected limb might offer some suggestive 
evidence, and this was borne out by the isolation from the deep ingumaj 
glands of active micro o^anisms m a number of cases of rheumatism 
Adam found a small gram positi\e pleomorphic organism which tended 
to occur m pairs, was non motile and slow growing and resembled a 
ibplococcus It was also a facultative aumrobe On whole blood 3„ar, 
colomes appeared only from the fifth to the muth day after moculatioa 
Baird, on the other hand, has obtained a growth of streptococcus 
hmmolj ticus from the lymphatic glands m a case of rheumatoid artlmtis 
A vaccine elaborated from this streptococcus and cslnbited to the patient 
led to a rapid subsidence m bis acute symptoms The isolation of 
these orgamsms is by no means easy, but Baird insists that success 
depends on the manner in which the culture is grown By his special 
methods he obtains a culture m 75 per cent of cases from the glamls 
of the affected area, but the colomes appear only after two or three 
weeks The usual mvader is a non hamolytic streptococcus , to a lesser 
extent the haemolytic streptococcus occurs In one or two of his cases 
a staphylococcus was present, and in one case a gonococcus was found 
both ill the knee itself and m the glauds Baird states that “ Kheuma 
told arthntis, to my mind, will represent an equation thus Infec 
tion + £ ss Rheumatoid arthritis The significance of the unkmoirs 
factor (i), or its nature, wo do not know It may be called ‘ alltrgy ’ 
Perhaps it is associated with glandular internal secretion^ There niav 
be many factors I think, however, we are pretty nearly at the place 
where, if we hunt the mfection, we arrest the arthntis, uhatcur the 
other terms of the equation may be ” 

Shand aspwated eighty five joints and made inoculations of the fluid , 
of this number twenty six, he 30 per cent , showed positive cultures 
In five cases an organism amwlar to that discovered m tie mfected 
joint was also recovered from the glands at the root of the lunb 

The influence of mfections of various types m precipitating a certain 
proportion of cases of arthntis is thus very clear cut Many organ 
isms apparently can initiate tie disease, but it is probable that the 
streptococcus is the most frequent offender though no smgle strain h'ls 
assumed as yet the chief role in those cases which are of infectious 
origin 

One of the mteresting facts brought out by recent studies is th® 
marked influence of heredity in the production of arthntis Tins docs 
not mean that the disease is inherited per se, but it <locs rucaa 
that the background upon which the disease is implanted is definitely 
inliented m about 50 per cent of all cases 

It has long been recognized that those with arthritis often suffer 
from coldness and blueness of the hands and feet, but the true eipJana 
tioii 13 only now forthcoming Lsposure to cold shows tint when is 
the mitial peripheral temperature is lower, the subsequent fall of 
temperature is also less IVhen the subject returns to room tciiipew 
ture, the rise in the lowered penphera] temperature is also slower aud 



RHEUJUTOID ABTHRITIS 393 

less tlnii lu normal individuals This is due to a condition approaching 
ngidit\ of the finer peripheral vessels becain>e it is known that, other 
tlungs bemg equal, the temperature m a part is regulated by the blood 
flow through it Again direct observation of the capillaries under the 
microscope shows them to be more or less closed, or at least empty, 
m the arthritic It thus appears that the rheumatoid syndrome is 
accompanied by a disturbance of penpheral vessels suggestive of 
vasoconstriction 

This IS in keeping with the duiical obsexi ations of the frequency 
with which Rajnauds s}adrome is encountered in the rheumatoid 
case, and fits m well with the long recognized climcal effect of certam 
remedial measures used in arthritis namelv heat and massage 

Clinucai. Featitres 

The disease is usually poly articular, but may be mono articular and 


Fio 191 — Itbeumaloid Ailbntia of Jomts 
C&M sboiil e mulllpk iiUHOoa of {olnta. 


any joint whether large or small, may be affected It is commonest in 
earl) adult life, but may arise at any age 

The onset may be acute or it may be insidious the first sign is 
often stiffness or /ameness wiucli graduafiy increases A/fhough often 
mono articular at first it may spread to involve practically every joint 
m the bodv The characteristic local changes are swelhng and effu 
sion and the joint capsule becomes thickened XTay evanimation 
shows increased pemieabiht) of the bones m the neighbourhood of 
the jomt, as a result of the loss of hmo salts 

^ter an acute attack there is a persistent slight deformity and some 
limitation of movement in the affected joints These disabilities mcrease 
with each eiacerbation until there niaj be gross distortion or even dis 
location of the joints Adhesions form between the opposing articular 
surfaces and they may be so dense that the joint cavit> is obhterated and 
mov ement impossible Albee has summanzed completely the various 
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ciimcal maiiiftstatioiis tliat uiay occur Tiicse are stilhiLi^s ur 1-uue 
ness, localized sueahiig of the hands md feet , decrease in the surface 
temperature , defornutv, >'rth fleuon or subluxatiou , pam, at fir;t 
slight , crepitus , luuitation of motion, with ultmiately apparent 
ankylosis of \arying degree and form, constitutional derangements, 
lassitude muscular atrophy, enfeebled circulation , sahou , thick, and 
dry skin striated, hypertrophied or exfoliated nails The facial expres 
Sion beats eloquent witness to the chrome distress of bod> and luind 
Henderson and -Vdson divide rheumatoid arthritis into tliree groups 
(I| Advanced and acconipaoied by ankylosis 

(2) Less advanced and pain a pronounced feature 

(3) Vascular disturbances pronounce 

(o) Vaso spastic phenomena of Raynaud s disease or throuibo 
angiitis obliterans 

(fi) Cases where pale, cold clammy evtreuutics preretle or 
accompany the arthritis 


Ducnosis 

The Arthritis Committee has pointed out the importance of ihifcr 
entiating between rheumatic infection of acute or sub acute nature and 
rheumatoid arthritis A useful table for differentiating the comhtious 
is published m its report md is printed here m a modified form 


Incidence 


Ooset 


Aeite RhtumaUsm 
Ciiicdy 'tdolesoeote and 
young vlults of botli 
boxes 
Acute 


Skiu over joints 
Pam and tenderness 


Swelling 

Pjrena 


Catdiac involvement 


Spleen and lymph 
glands 
^ ray 

Response to salicylates 


Flitting booi one jouit 
to aoolber, complete 
recovery of individual 
joints 

and hot 

Severe, very tender 

Due to synovul effusion 
yiay be present and is some 
tunes high 

Common, may be sciere 
and permanent 

Not enlarged 

No change 

Satis&ctoiy 


RJtuinatoxd Artintis 

M omen of child heanngage 
(at least in the pniiiuy 
form) 

Subacute (sometimes tlic 
two conditions are prac- 
tically indisluigmshatJo 
in the early stage) 

Small penpheral joints witii 
bdateralsymmetry, 
sistence of changes afUr 
acute stage has p-issed 

Shiny, cold. 

Not Bcvete, slight (ciidtr 
nesa 

Slight, periarticular 

Not marked, oecura m 
itially and/or intenml- 
tcntly thereafter 

Frequent tachycardia, but 
permanent Icaioiis are 

Not infrequently enlarged 

Local or general ostco* 
porosis. 

Anslgesie effects, hot only 
temporary 
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pRoa\osis 

The prognosis should 
be guarded as the carti 
lage has but little power 
of regeneration, and even 
when it proliferates the 
deformity tends to m 
crease The outlook in a 
sense depends upon the 
elucidation of the cause, 
and, when a bacterial 
source has been discovered 
upon the individual s re 
action towards serum or 
vaccines Some of the 
cases go rapidly down bill 
in spite of all treatment 
and permanent hxation of 
thejointmayoccur 
usually as a result of bony 
ankylosis 

TREATME^T 

Tlie treatment may be 
considered as medical sur 
gical and orthopaedic but 
the rigid adoption of any 
one type is not in the best 
interest of the patient 
Effective treatment should 
combuie the best remedial 
measures of all three 



Frc JJ3 — Rheutnitoid Arttnljs of tlie Hand 
Tbs ijjlcal kpjieartt ce ol Ue Is 4 



Flo 103 — Kheumatoid Arthritis 
of the \\nBt 


groups The first obliga 
tion IS to mstitute a 
thorough search for auj 
possible infective origin 
The teeth should be care 
fully investigated by a 
competent dental surgeon, 
and infected teeth ex 
tracted The nose, throat, 
the tonsils, and the air 
Sinuses should be carefully 
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o\crhauled and foci of mfectioa or of suspected mfectiou eradicated 

or treated 

The abdomen should be thoroughly exammed The possible sources 
of infection there are the appendix Fallopian tubes the gall bladder 
the intestine (stasis ) the gemto unnary tract the seminal \ elides and 
the prostate The whole problem of intestinal infection and tofonua 
IS ob^cu^e however and excepting the removal of clearly infected 
cul de sacs such as the gall bladder or the appendix conservative 
measures are invariably adopted These consist of careful dieting and 
proper evacuation through the agency of laxative remedies Promises 
of rehef by remov al of foci should be as conserv itjv e as the remov al 
itself should be radical 

The prehmuiary mvestigation should conclude with cxamiuatiou of 
the blood the urme the stools the endoenne glands and general con 
dition of the patient Syphilis should be excluded by m\ estigatmg tho 
assermann reaction Fmally in view of the mterestmg work of Beyer 
and Shand it may m certam instances be desirable to remove one of 
the glands at the root of the hmb for bactenological exammation and 
if possible the manufacture of a vaceme 

Diet The nutrition of the patient mu»t be thoroughly m\ e^tigatctl 
since most of these arthritic patients are under nourished and 'in'umic 
In the badly nourished type appetizers arc given the diet ohoul 1 
be nch m all vitanims cod bver oil is advused and hv cr or liver extract 
may be given The arthntic ludindu-il requires 100 to 200 mg of 
Vitomm C daily i e two or four times that needed by a normal person 
and iC 18 probable that an ordmary hospital diet is inadequate in ascorbic 
acid 

On the contrary in the fat plethoric type of arthntics v\e must 
reduce the mtake of nourishment Fluid mtake is restricted and a 
diet poor m salt content and rich m carbohydrates only m the form of 
bread or gruel is given In both cases plenty of frmt and freak veget 
ables should be included in the diet 

Phj siotherapy Prolonged physiotherapy by tramed phy sicians or 
phy«iotherapist«i is beyond the means of the majority of patient^ The 
method IS of distinct V line however md the above disadvautagcs may 
be partly overcome by instructing the patient himj,elf to carry out a 
daily programme of physiotherapeutic treatment which can be super 
visetl penodically The measures of greatest value arc hot aud cold 
compresses contrast baths and loners simple yet specific exercises 
and if necessary hot sand or salt bags For the more fortunate or 
the more desperate patient a prolonged stay in a warm equable chinatc 
IS mdicatwl but that too is usually more palliative than curative 
Vaccine Treatment \utogeuou3 vaccines theoretically jHitent 
are generally ihsappointing If their alleg,Ld specificity is confirmed by 
positive results from animal cxpcnmentation they would seem to I>e 
justified Henderson and Hench believe that m spite of a percentage 
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of failures, and m spite of unpleasant reactions, typhoid vic< 
adiiuaistered iiitraveiioiisly gives jushfiable results in i proportioi 
cases 

Medical Treatment No specific medical treatment has yet I 
described for uifective aithntis ^Vualgcsic medicmes should be gi 
liberally to relieve the pain, and because of their psychotherapeutic efi 
French tincture of iodine may be eniplojed in doses up to 7 aim 
three times a day (Estnn injections may benefit some cases 
especially those mth scanty periods or ainenotrhcea Hj drochlonc i 
and arsenical preparations are indicated for the achlorh j dna and anal 
uhich are often associated with the joint condition Intestinal a 
septics are ardently advocated by some authorities Cottrell trei 
twenty one patients with ortho lodoxy benzoic acid, and obtai 
improvement m all but three cases The rehef of pam ivas proi 
and marked The drug is administered intravenously twice weekly 
three or four weeks, with an interval of three to six w eeks’ rest betvv 
each course The drug may also be given orally, in capsule fo 
The proprietary preparation, Arthrytm, is similar to the ortho lodo 
benzoic acid 

Treatment by Gold Salts Gold preparations were mtrodu 
into the treatment of clironic rheumatism by Forestier of Aix Ics Ba 
They are one of the best medicaments for this condition 

They are especially indicated for chrome arthritis vnth a more 
less distinct infective contnbutory factor, ^treptococcdl or tuberculc 
and for Icsioua of the rheumatoid type M gold is powerful it 
contra mdicated m patients with great weakness, intense an^ti 
cachexia or lack of reaction 

The mode of action of gold, or more precisely the gold sulpi 
preparations m use, is problematic They seem to stimulate 
immunity organs to the production of antibodies against the ini 
tive and toxic elements present m the chronic rheumatic There 
grounds for believing that their action takes place through the reticu 
endothehal system Gold injections produce an artificial disease, 
gold disease more or less similar to the “ rheumatic disease ” Tli 
action can thus be explained ui the light of modern immunologi 
pnnciples 

The most important preparations used are 

Sanocrysm, a thiosulphate of sodium and gold, the prepvrati 
ongmally used by Sloellgaard in the treatment of pulmonary tub 
culosis , 

Allochrystne, auiotbioproponol sulplionate, 

Solgartal, an aurothio^ucose, ranking with sanocrysm as probal 
the most practical preparation 

In chrome rheumatism ody preparations have proved best (oh 
sanocrysm, solgaual B o)eo&iim), the degree of tolerance of gold bei 
increased by suspension of the metal in oil These preparations c 
be injected intramuscularly, forming a deposit in the muscle As 
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rule absorption is more graduj and the effect more protracted and 
uniform by this method and secondary effects are lessened Onlv 
intramuscular injections should be given m chronic rheumatism 

Dosage is important both in the matter of the mdividual dose 
and of the total given in each course The drug has its comphcations 
the chief of which are toxic gold rashes buccal ulceration albummuna 
diarrhcea and less rarely purpura and jaundice The employment 
of excessive doses has been mcnmmated m the production of agranulo 
cytosis The imtial dose should not exceed 0 02 gm md the dose 
should be worked cautiously up to a maximum of 0 1 gm The doses 
are given at weekly mtervals and a course of 1 0 gm is given The 
onset of complications may mtemipt the full course irtlintic patients 
are more sensitive to the drug than tuberculous patients and the dosage 
must be a more cautious one 

Severe reactions are said to be lessened by giving 10 c c of a 10 per 
cent solution of calcium gluconate with the gold solution A severe 
reaction is not to be regarded as a contra mdication to continuation of 
treatment at a later stage as it is said that 70 per cent of the patients 
who have reactions m the first course have no further trouble in a 
later one 

A second and m some cases a third course may be given the 
indications for repeatmg the course depending upon the patient s con 
dition and progress It is important that an interval of not less than 
SIX weeks should mterveue between each course to allow complete 
excretion of the metal to take place 

examination of the blood is particularly important for confroUniQ 
treatment Decrease m white blood corpuscles and decrease m blood 
sedimentation rate particularly the latter ire significant indications 
for reducing the dose 

The chmeal results of gold treatment have amjl) confirmed the 
work of Torestier He claims cure or improveneut m more than GO 
per cent of a senes of 500 cases treated and somewhat similar results 
have been given by other writers The general conditron improves 
Patients who were pale and cachectic show normal colour look stronger 
and less depressed T1 e mflammator^ condition of the joints improvea 
and m favourable and recent cases it disappears In older cases it i:> 
usually very m icli alleviated Forcstier gives observations of patients 
who had been bedridden for four to six years but w ere able to stan 1 and 
walk a few steps after the first senes of treatment There is a verj 
distinct action on pain shown by the fact tl at these patients decreased 
the quantitj of aspinn thej were takmg 

Local Treatment Rest AVhen joint imtatioii is present with 
muscular spasm and pain rest is necessary In the acute stac,e the 
patient should be placed m bed vith traction apphed to the affecteil 
limb It IS important to bear ra mmd that there is a strong ten 
dency to early and rapid ankjlosis so that a careful comproiuiac 
mist be made between rest and movement This problem is lest 
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solved by allowing the patient non weight bearing movement , as 
regards jomt function this is ]uat as useful as weight-bearing motion 
but is much less harmful The movements must never be corned to 
the point where thej cause pain 

Immobilization Since rheumatoid arthritis is essentially inflam 
matory and the disease m the jomfc consists of a spread of pannus 
across the cartilage and granulation tissue deep to it, Dr Vincent 
Coates beheves that the more rest allowed to such a ]omt the more 
prospect is there of arrestmg such a process On this basis he has 
suggested that absolute immobilization m plaster of Pans would help 
to heal such joints 

Kmdersley states that the effect of the plaster is that locally it 
relieves pain, allows subsidence of the inflammatory process and 
absorption of effusions , its general effects are the comfort of the 
immobilization which produces sleep without sedatives, an improve 
ment m the general health» and a rehef of spasm The coarse tome 
spasm of the muscles which goes on night and day is controlled 
and the muscles are rested and allowed to regenerate The plaster 
prevents deformity and m certain cases may be used to improve any 
deformity present 

It is obviously quite impossible to sphnt every joint in the body 
and in practice this is found unnecessary The joints which give rise 
to severe pam and ate rested with the greatest diiffculty are the knees, 
ankles and wrists This means applying one long plaster to each leg 
and a small light plaster to the forearm and wrist 

A skin tight plaster is applied and from two to twelv e days after 
the application the plaster is bivalved, and as soon as possible the patient 
13 given the usual general treatment, especially deep hot baths After 
the physio therapeutic treatment the patient goes straight back mto 
the splint and the muscles are massaged ou alternate dajs lifter 
two to three deep baths the joint is allowed free for half an hour and 
then returned to the splint Heat and swelling, particularly heat, are 
the indications for prolonged rest m the splint 

111 cases where fibrous adhesions have formed, and the joint has 
become stiff in bad position, it is sometimes possible to restore a certain 
amount of mobility by skilful maiupulatiou The adhesions should be 
gradually stretched each day, the manipulation bemg carried out with 
the greatest care lest a recrudescence of the disease be precipitated 
Operative Treatment. 

Adsoii and Rowntree have obtained surprising results m chronic 
arthritis by the ret.ection of the lumbar sympathetic ganglia Geiier 
ally speaking, the muscular tone and calibre of the arterial sjstem 
IS governed chiefly by the sympathetic nerves The sympathetic ner 
vous system also conveys sensory fibres which iiave their ganglia m the 
spinal cord OrbeUi behev es that thcrehef of pain following sympathetic 
denervation IS due to lowering of the sensitiveness to pain V \oung 
suggests that the augmenlation of the blood supply might be the chief 
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factor m causing improvement The cases of chrome arthritis selected 
for ganglionectomy are those in whom the disease is progressive and 
who have failed to reapond to the accepted types of treatment such 
as the remov al of foci of infection immobilization massage and e^trcise 
and who present the vaso spastic syndrome that is temporanI> reheved 

radiant heat, diathermy and vaccines Pemberton also believes 
that ganghouectomy offers a rational method of mflueucing the cir 
culatory vasoconstrictor disturbances occurrmg m joung persons with 
soft arteries He thinks it important that the surgical procedure should 
be instituted early m the course of the disease before bou) changes 
have taken place m order to obtain the maximum results from, the 
operation F 4. Bothe suggests that ganghonectomj is most beneficial 
m the third group of arthritis — those vnth prominent vascular disturb- 
ances — and though it may help some m tyjie 2 it is of httle use m 
the first group 

These operations on the sympathetic s)stem are full> described lu 
Chapter XII 

The usual operations employed m the treatment of rheumatoid 
arthritis are mainly directed to the correction of deformity Since 
deformity is most serious m the lovrer hmbs where it mterferes 
with walking it is there that operative mtervention has its chief 
sphere of usefulness Operation should not be hastily undeital en for 
many of the deformities can be improved gradually by mechanical 
means 

Contracture of the Knee This flexion deformity is exceedingly 
ccipphng especially if bilateral and is none too eas) to treat success 
fully but cases can often be greatly improved either by a plaster of Pans 
method or by a combmed traction method 

In all cases the extension must be gradual , forcible nnnipulatious 
are dangerous and should alwaj-s be avoided In old subjects even 
gradual methods such as traction are often attended vnth considerable 
danger to life 

(а) By vieam of a plaster of Fans case This is applied from and 
including the foot up to the upper thigh and adequate!} padded w itli 
felt over the front of the knee and the back of the foot and thigh 
4Vhen firmly set the plaster is cut three quarters way round it the 
level of the knee joint leaving onlj a quarter of the circumference 
intact m front of the jomt hne A screw instrument is then inserted 
into this cut behind and screwed gradual!} slowl} ind ever} di} so 
that the two halves of the plaster ate separated behind the knee 
and bemg lunged m front b} the intact plaster the leg is gradual!} 
straightened 

(б) In severe cases the above method mi} prove ineflicicnt ind 
simpl} straighten the leg at the expense of proilucing a poatenor dia 
locition of the heid of the tibia In these coses it is better to emplov 
a double skeletal tnction b} Ivin>chner a wires One w iro is mtrwluccd 
through the head of the tibia and is made (o pull forward as well ‘S 
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downward, while the pull of the second wire through tue malleoli or 
os calcis pulls more directly in a distal direction 

Pleasures designed to correct deformity jnust never be undertaken 
during the acute progressive stage of the disease In such cases more 
IS to be gamed by attempts to extirpate the diseased joint m its entirety 
and by carefully considering the apposition of the bony surfaces to 
give the patient a painless stable limb 

Surgical procedures should not be undertaken until at least six 
months after the activity of the disease has ceased and the patient 
IS in good condition and able to co operate and afford prolonged treat- 
ment and until proper nursing care and physical therapy are available 
Multiple operations m stages and a well planned campaign of rccon 
structaon are required 

The following operations are employed 

1 Osteotomy \Vhen deformity at the hip or the knee is too 
„reat to be corrected by manipulation or by traction then a wedge 
osteotomy may be performed In the knee at certam stages of the 
disease the patient may have 10 or 15 degrees of movement m the 
joint but since the joint is in a position of Hcsion such a range is m 
adequate to secure exten^on and the function of the joint is bad A 
wedge osteotomy at the lower end of the femur will so alter the functional 
position of the joint that full extension will be possible m addition to 
15 degrees of flexion (Fig 203) A wedge osteotomy combined with 
tenotomy of the adductors may be used similarly for flexion adduc 
tion deformities of the hip When both hip joints are ank>Ioscd a 
pseud arthrosis on one side and an osteotomy on the other will often 
improve the function to a considerable extent 

2 Excision of the Joint lYheu there is extensive disease in 
both knee joints with destruction ofthe articular cartilage as shown by 
X ray or with flexion deformity and pain on movement it is wise to 
excise one jomt and give the patient a painless stable weight bearmg 
limb 

The operation is carried out through a U shaped incision extending 
from the adductor tubercle on the medial side to a corresponding point 
on the lateral side of the lateral coudyle The apex of the flap should 
embrace the tibial tuberosity The patellar tendon is dmdod and the 
flap contammg the patella reflected upwards to expose the whole joint 
cavity The remnants of articular cartilage the cruciate ligaments and 
the semilunar cartilages are shaved off until healthy bone is exposed 
The opposing surfaces of the tibia and the femur are then approximated 
and held together fay pins driven upwards into the femur from eitlier 
side of the head of the tibia A tourmquet is never employed in 
these operations and it is therefore desirable that a firm dressing be 
applied immcdnttlj after the operation to prevent any undue oozing 
of blood 

The leg is put up in a plaster case exUudm/ from the toes to 
include the pelvis Ihis is removed m six weeks when the pins and 
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stitches are removed and a skm tight ca*e substituted This case is 
retained for about three months An X ray film is then taken and if 
union IS not } et sobd a further plaster is apphed from the adductor 
region dovra to and including the foot The joint surfaces should not 
be fixed in an absolutely straight position ankylosis in a position of 
shght fiexioQ about 5 degrees is preferable as it prevents the formation 
of a genu recuraatum later Unfortunately it increases the shortening 
of the limb but this no disadaantgae when the other hinb is already 
short as a result of flexion deformity 

3 Synovectomy Excision of the synovial membrane may also be 
employed It is useful in cases of sub acute synovitis vnth local tender 
ness pam on movement stiffness and effiision The operation is also 
of value m chrome gonococcal arthntis mth sub acute synovial changes 
Allis on mdeed says there are few contra mdicaticns to this operation 
Pam and discomfort ate greatly reheved the function is improved and 
marked improvement occurs m the other joints infected Age poor 
general condition and hopeless inactivity therefore are not contri 
indications Allison has operated on subjects who have been bed 
ndden for years and found that they tolerated the operation well 
improved in everj way and were finally able to walk The operation 
13 rarely earned out other than m the knee jomt 

Technique A tourmquet is applied and the jomt opened through 
a parapatellar incision the patella being dislocated laterally It may 
be possible while the joint is actually being opened to separate the 
synovial membrane from the capsule along the hne of the incision 
The infra patellar pad of fat is divided its lateral half seized with 
heavy clamps and the sjmovial membrane dissected free from the deep 
surface o! tie patehar tendon and tie iead of tie tibia Tie lateral 
semilunar may be removed entire or left tn situ The lateral pouch of 
the jomt IS stopped of sjnonal membrane up to the border of the 
patella and the lateral aspect of the femoral condyle also cleared 
The supra patellar pouch is suiularJy stopped and the separation cou 
tmued over the medial condyle of the femur to the medial pouch of 
the joint The medial semilunar may or may not be rLiiioicd The 
space between the femoral condyles and the two cruciate hgainenta is 
now cleared The entire jomt cavity is carefully wiped with gauze to 
remove any loose vestiges of the inembrane A firm dressmg is applied 
and the tourmquet removed The knee is supported m suspensory 
sbngs and kept at rest for about forty eight hours Thereafter joint 
movement is encouraged and radiant heat massage and exercises coin 
menced Functional use of the joint should be encouraged as soon is 
possible 

According to Allison the improvement constantly noticed m cases 
of polyarticular rheumatoid arthntis is moat striking The explanation 
IS doubtful and the improvement m the present writers opinion 
mconstant He performed synovectomy in se\ eral cases of rheumatoid 
arthritis but in only one was there any improvement In tl at case 
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tile aiiieliordtion ivas prolxibly due to the removal of a large mass of 
diseased tissue which must have been UberiUj' feeding toxins into the 
circulation The author m view of the uncertainty of its effects does 
not feel justified in merely jicrformmg syuovectoniy if operation is 
undertaken at all the ev acuation of the diseased tissue is supplemented 
b> an arthrodesis 


CHROMC VILLOUS ARTHRITIS 

This type of arthntis occurs mainly at or about the menopause in 
women of almost invariably flond and stout build They may also 
show signs of thyroid deficiency such as thmmng of the hair and 
eyebrow s and thickcmng of tJie subcutaneous tissue about the shoulders 
and hips 

The early symptoms are pam and stiffness usually m the knees 
and often worse during rest These symptoms increase and walking 
becomes difficult especially on rough ground Pain and tenderness 
when present appear to be worse on the inner aspect of the joint which 
in the early stages shows only some slight swelling with fine crepitation 
on movement As the synovial membrane becomes thickened the 
swelling IS more pronounced and can be noticed below and on each side 
of the patella Wlicn the knee is extended a tense swelling may be 
felt and seen m the popliteal space due to distension of a synovial 
pouch Muscular wasting comes on in the later stages As a result 
of defective muscular tone and increasing weight fiat foot occasionally 
develops Heberdens nodes are occasional!} found in this disease 
but there is no evidence that they share with it a common cause 
X ray examination may reveal nothing but often there is slight 
erosion of the cartilage or slight new bone formation at tbe joint 
margins 


Mordid Anatomy 

The synovial membrane m those cases which have been examined 
IS found to be thickened and congested with an increase m the number 
aud size of the fringes hence the name villous artlintis Ificroscopic 
ally there is an increased number of small blood vessels and a pen 
vascular small celled infiltration In some cases these clianges progress 
to typical osteo arthritis 

Prognosis 

With adequate local and general treatment the prospect is fav ourable 
Treatment 

If the symptoms are very acute complete rest and immobilization 
are indicated In less severe cases partial rest and a bandage with 
perhaps a hght postenor splint may be sufficient Diathermy short 
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wave therapy radiant heat, and local doiiclung are litlpful Anj 
existing deformity of the foot must be corrected and \nricose >eius 
if present ace treated General measures include thjxoid medic ition, 
and agencies for the reduction or prevention of obesity, with sedati\es 
if pam IS severe 

OSTEO ARTHRITIS 

This disease is characterized by pnnury degenerative changes in 
the articular cartilage and sub5,equent new bone formation at the 
articular margins The larger joints are those iisuallj affected, with 
the hands and feet sometimes affected as well The disease occurs 
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A Iry spec nen of an ad anced case show nelbe Upping fornatioa of o teopl ytes a d tl e def ri lly 

m the middle aged and elderly, who although healthy m other respects 
often show evidence of arterial and other degenerations 

Etiology 

The etiolopj of this condition may be discusseil under the folluwaiig 
headings 
(a) Local Causes 

(1) Previous trauma — -firactures involving the joint, dislocations, 
occupational strain alteretl articular ahgument from disease, joint 
mobihty from relaxation of hgaments 

(2) Nutritional bouediseaseammfancy — Coxa Vara Perthes disease 
nckets 

(3) Congemtal dislocation of the hip es[>eciallj after forcible 
manipulations 
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(4) Errors lu locil blood supply of the joint “is after aseptic necrosis 
of the head, osteochondritis dissecans 

(5) Subacute infections of the joints iii earlier life, as rheumatoid 
artlintis 

( 6 ) General Causes 

(1) Generahzed toxaemii from locabzed foci of infection 

(2) Diseases interfering Mith the net\e supply of the articular 
spaces 

Idiopathic senile osteo arthntis might also be included in this group , 
the trauma — if it can be so called— is that of deficient nutrition due either 
to endarteritis obliterans of the nutrient a essels or to alterations in the 



Fio IDo — O«too Aitlintis of the Ivnco 
Dry tpecimen kbosittg ibe lippins defomll; et« 

quahty of the synovial fluid following arteno sclerosis of the capsular 
vessels 


Pathologx 

The primarj^ lesion in osteo arthritis consists of degeneration of the 
hyaline cartilage As a result, the cartilage is soft and is easily and 
rapidly eroded until ultimately the bone ends are exposed The erosion 
of the cartilage is not uniform, so that at first areas of bone are exposed 
m a patchj fashion and there are mtcrtening islands of normal cartilage 
The process gradually becomes more comprehensive, until finally the 
bone-ends are entirely denuded, but the pi^Tcess is so alow that joint 
movement is mamtamed for a consideEable time The perichondrium 
and the cartilage round the periphery of the joint are stimulated into 
activity, and, as a result, the non articular areas of the bones are heaped 
up and elevated abo\e the remainder of the surface, and project cir 
cumfercntially to give the appearance known as “ lipping ” In addition, 
irregular outgrowths appear m this area, at first cartilagmous, but 
eventually becoming ossified to fonn osteophytes 
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Tlie synovial membrane 13 mvolved m the hter stages, and is the 
site of an irregular shaggy ^Iiferation The synovial tags or polypi 
are msmuated into the joint and when very exuberant the process is 
referred to as “ hpoma arborescens ” Occasionally cartilage formation 
occurs in these tags and they are then hable to be broken off into 
the joint ivhen they are known as " jomt mice ” The exposed bone 
ends of the articular surface are subjected to considerable friction , in 
consequence the bone trabecul® in the immediate neighbourhood arc 
thickened and the marrow spaces obhterated The change involves 
only a thin lajer abutting on the joint and when the surface of this 
layer gradually becomes more and mote smooth and pohshed as a result 
of the coutmual rubbing the process is known as eburnation 

An osteo arthritic joint rarely if ever becomes completely ank} losed, 
in contrast to the rheumatoid form m which ankylosis is almost the 
rule Nevertheless the gross peripheral probferation and the presence 
of osteophytic outgrowths may to a great extent impede the free 
movement of the jomt, and even sunulate a degree of fusion vrhich 
does not in fact exist 

Changes m the Individual Joint Constituents 

1 The Articular Cartilage The difTenug reactions of the 
peripheral and central portions of the cartilage referred to above, have 
been shown by Fisher to have a defimte anatomical explanation, he 
has shown that between what he has called the central and the lateral 
areas there are difierences m structure, in uutntjon and in function 

(а) Central Area The central or articular area is poorly nourished 
and normally subject to considerable pressure It responds to the 
disease by imdergoing fibnllar degeneration, and true fibrous tissue 
may actually be formed aithough Fisher bchev es that the matrix of 
the cartilage prohferates without showing fibrous metaplasia 

The surface of the cartilage is roughened , a senes of invading 
columns of osteoblasts penetrates the deeper laj ers and leads to a deposit 
of new bone and the cartilage cells overlying these inroads prohferate 
to form httle cartilaginous projections on the surface These are knoH/i 
ss ‘ Ep articular ecehoadroses ’ 

(б) The Lateral Area The more hbeial iiutntion, and the absence 
of any gross degree of pressure allows a certain amount of proliferation 
m this area The new cartilage is denved rcallj from the sj-novial 
penchondnum and since it is actually m the joint it leads to an increase 
m the breadth of the joint surface Later ossification of this hyper 
trophied cartilage leads to the charactcnstic hppmg 

2 Changes in the Capsule These are shght The fibrous 
tissue of the capsule becomes more dense and, at its point of attachment 
to the articular margin, may even be transfonaed into fibre orhyahno 
cartilage In some cases bony nodules appear under the surface of 
the synovial membrane and project mto the joint cavity These 
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nodules may be sessile or pedunculated m the latter event tlioy may 
be broken oft to form joint mice and may then cause the joint to lock 
or otherwise interfere with the free mobility of the joint 

3 Changes in the Synovial Membrane The synovial mem 
brane rarely shows any pathological change until the first signs of 
lipping appear Tlie membrane then appears thickened the vilh 
already present arc enlarged and new \ ilb are thrown out These 
projecting villi may become the seat of cartilage formation or become 
infiltrated with adipose tissue 

Clinical Featubes 

The traumatic form of osteo 
arthritis is mono articular and 
usually but not invariably affects 
one of the large joints the infec 
tive or toxic form on the other 
hand may be mono or poly arftcu 
lar and frequently starts ui the 
small joints of the hands and 
feet. 

The onset is slow and insidious 
and the disease is seldom associated 
with a nse of temperature or with 
marked constitutional sj mptoms 
The earUest symptom is stiffness ex 
pcncnced after rest and disappear 
mg on movement At this stage a 
soft creaking can be felt and heard 
Pam gradually appears and the 
joint becomes swollen There is an 
effusion not only into the joint 
but commonly also into the bursae 
which communicate w ith the joint 
After restmg for a time the joint 
is extremely stiff and painful this 
IS particuhrly noticed on nsing in i loo _o.ico »rth, i . of the it ght 
the morning At tins stage the ce, 

joint outline may be more or less 

spindle shaped a feature most readily detectable m the jomta of the 
fingers The enlargement is roughly symmetrical and is most apt to 
affect the metacarpophalangeal jomts Vfter a variable period the 
articular margin may show a greater or less degree of lipping at first 
the out grow'ths are cartilagmous and may not be apparent on X ray 
examination but a crunching or muffled kmd of crepitus can be ebcitcd 
when the joint is moved Later when the central part of the articular 
cartilage has been eroded and the bone is exposed the symptoms become 
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more grave There is a constant gnawing pam and the patient feels 
as if the bones were being ground together as indeed they are The 
penpheral outgrowths have now become ossified and these osteophytes 
may actually be palpable "Movement of the joint is associated with 
harsh grating and there may be unnatural mobilitj from ligamentous 
degeneration The whole hmh may be short or other deformities may 
be present 

Osteo arthritis can be more adequately controlled and is more 
amenable to treatment in its early phases than rheumatoid arthritis 
The influence of traimia is very important and not sufficiently appreci 
ated Injury will serve to determine the onset of arthritis m a joint 
in individuals who already suffer slightly from generalized arthntis 
For example an injury to the hnee or the hip is likely to precipitate 
a troublesome form of arthritis in the injured joint For this reason 
joint injuries in arthritic persons assume au unusual importance and 
should be prevented or efficiently cared for 

Diagnosis 

The mam characteristics of the various varieties of chrome arthritis 
are well summarized m the Report of the Arthntis Coiuautteo of the 
British Hledical Vssociation as id the table os page 4DS 

DiFFEBENTUL DUG^OSIS 

A Charcot s joint and a tuberculous joint have certain points of 
similarity to the osteo arthntic but these conditions can invariably 
be excluded by a careful examination 

Prognosis 

The prognosis m osteo arthntis is governed by three factors 

(J) The dause of the Condxtto i The correction of recognizable 
causes such as flat foot iii osteo arthritis of the knees may com 
pletely anest the disease Gouty cases even with thinning of the 
cartilages often yield to spa treatment M hen associated with arteno 
sclerosis the disease tends to progress 

(2) The Joint Affected Morbus coxae senilis has a bad prospect 
though temporary relief is possible fixation of the joint provided 
a good position is secured is usually the best result obtainable 

(J) The State of tie Cartilages If parts of these have disappeared 
orthopajdic measures are required With merely localized thinning 
conect splinting au 1 local treatment may mean at least parti xl recovery 

Treatment 

General Treatment 

The general treatment follows the Imes adxocated for rheumatoid 
arthntis and it consists essentially of raisin^ the bod} tone and stimu 
latmg tbe emunctory functions bj baths rubbing and massagt The 
bowels should be kept open by laxatives and tbe kidneys kept active 
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by liberal quantities of \vat« wth a low^ mmeral content There is 
no object in restricting the diet 

Numerous communications report favourable results with sulphur 
therapy in chrome arthritis and allied disorders A colloidal prepara 
tion of sulphur is used and the one most popular is Sulphur Diaspora!, 
made up m 2 c c ampoules for mtraveuous or for intragluteal injec 
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tioii One mjectioii, either intravenously or intramuscularly, is given 
weekly and the total number of mjections is between 10 anil 20 The 
patients usually show benefit after the third and before the tenth 
injection A second course may be given after an intervi) of sir 
months The prompt and decisive response is most stnking, and as 
a rule improvement is mamtaincd after the cessation of sulphur therapy 
No general reaction occurs with the mtcavenous method, hut occasion* 
ally pain occurs at the site of the intragluteal injection It is believed 
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that colloidal sulphur ui coses is a valuable adjunct to those 

measures commonly emplojcd in chronic arthritis 
Local Treatment 

The affected joint should be ngidly protected from e% en the slightest 
of injuries and extremes of movement mast he prevented smee there 
IS an ever present danger that one of the peripheral osteophytes or 
a synoiial tag ivil] be broken off into the joint The joint hon 
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ever should not be completely iinmohihzcd It is also essential to 
pretenfc deformity as the altered mechanics resulting from deformity 
throv. added stnm on related structures and maj even precipitate 
the development of arthritis m other jomte This is particularly im 
portant m the hip joint where a flexion adduction deformity is liable 
to be follow ed by painful sacro iliac strain 

Deep X-ray Treatment Recently deep X ray therapy has been 
Used in various forms of arthntis but particularly m osteo-artliritis 
occurring in middle aged people who appear to be in good health 
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otherwise It is believed that much of the benefit is denved from 
the effect of the X rajs on the vegetative nervous sjstem, winch pla }3 
such an important role m any anaphylactic reaction The effect of 
the Xrajs on this system shows two stages In the early stage, 
there is an exacerbation of symptoms lasting usually about forty 



eight hours but which may last one to two weeks jVfter tins unconi 
fortable penod there is the quiescent staoC with amelioration of pain 
and miproveuient in the pam has been noted to last as long 13 six 
months after treatment It is the author s experience that in certain 
of the joints, especially the superficial ones, e g the knee, sonic me isuro 
of relief ivith alleviation of severe symptoms can be promised by X ny 
therapy 
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Surgical Treatment. 

Active surgical measures are necessary m the presence of persistent 
pain and progressiv e deformity The decision for or against operation 
18 influenced by the number of joints involved In cases where only 
one joint is seriously affected, and there is iu> general infection, then 
operation la certamly advisable , on the other hand, when the disease 
IS polyarticular, operation is undertaken only after the infective pro 
cess has become quiescent The procedures winch may be adopted 
m osteo artlmtis include the following 

1 Removal of villi or loose bodies 

2 Synovectomy 

3 Excision of the jomt 

i Artliroplasty 

5 Arthrodesis 

6 Osteotomy 

7 Cheilotomy 

8 Joint debridement 

1 . Removal of Hypertrophic Villi and Loose Bodies. When 
a joint locks frequently, and later swells up and is painful, the obvious 
treatment is to remove the loose body This is most often canied 
out in the knee joint, and less frequently m the other joints of 
the body The technique of the operation is fully discussed in 
Chapter XV 

2 . Synovectomy, This operation has already been discussed m 
the section on Rheumatoid Artknlis It is rarely employed in the 
degenerative type of chronic arthritis , the uidications for its use are 
the same as m the other form 

3. Excision of the Jomt. The aim of this operation is to eradicate 
the disea&e completely The unhealthy joint surfaces are removed m 
ail cases, but the subsequent procedure depends on the object m view 
la the knee it is well to aim at an arthrodesis, but in the other joints 
and particularly the smaller ones, such as the nietacarpo phalangea, 
a pseud arthrosis may be expected After excision of the knee, therel, 
fore, the bones are fixed together by excision pins , m the elbow, hip- 
wnst, and the metacarpo phalangeal joints on the other hand, sufficient, 
bone IS removed from each surface of the joint to ensure that the two 
raw areas wiU not come together and so become fixed To make 
absolutely certiin of this, it is advisable — especially m the metacarpo 
phalangeal joints — to prevent further apposition of the joint surfaces 
by some method of traction during the immediate post operative period 

4. Arthroplasty. Arthroplasty is now being earned out more and 
more frequently, and no joint ui body can be said to be exempt 
from the efforts of the enthusiastic surgeon Page holds that in osteo 
arthntis the operation is generally undesirable, on the grounds that 
the new joint may be presumed to undergo the same pathological 
changes as the original 
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5. Arthrodesis. Arthnidesis of a joint consists of the removal of 
the remnants of the articular cartilage and of the imderlying sclerosed 
bone, "With subsequent approximatioti of the raw ends in good position 
The ultimate result, therefore, is an ankylosis In a good number of 
cases in which an arthrodesis is attempted bony union does not occur, 
and then the resultant fibrous ankylosis, mth its shght range of pnnless 
movement, is an even better result 

6. Osteotomy. Osteotomy may be required to correct deformity’, 
particularly when the altered mechamcal conditions are gi\mg nse to 
pam It IS of particular value m connection with the hip joint 

7. Cheilotomy. Qieilotomy consists of the excision of the pen* 
pheral osteophytes In many cases these arc so prominent that they 
constitute a bony block which hmders movement In this event their 
removal, m addition to lessemng the pam, may increase the mobility 
of the joint considerably 

8 Joint Debridement of Magnuson Magnuson behe\es this 
form of arthritis, produced by the wear and tear of hfe, progresses 
because of the presence in it of irregulanties and roughnesses on the 
articular surfaces rather than any pathological condition of the lynovia 
He suggests, therefore, that the spread of the disease may be cut short 
by removing the roughened surfaces He describes lus operation on 
the knee, although it can be apphed to other joints 

The knee joint is approached through a long vertical incision, and 
the patella displaced outwards M roughened cartilaginous areas are 
removed with a thin osteotome from the articular surfaces and also 
adherent synovia and every trace of degenerated hyohne cartilage 
This IS so thoroughly done that m some parts the underlying bone may 
be completely uncovered Transverse, though not necessarily longi- 
tudinal, ndges are removed The after treatment consists of traction 
on the leg of 6 to 8 pounds for one week during which movements are 
encouraged After ten days the patient is allowed to bear weigiit on 
his limb 

JIagnuson states that unless the patient is anxious and wilhng to 
CO operate m the after treatment it is better that no operation be done 
as the result in such circumstances is likely to be unsatisfactory. Tins 
note of warmng seems to imply some degree of pam m the convalescent 
stage 


ARIHRITIS IN THE INDiVIDU.U. JOINTS 
The Hip Joint 

The hip joint is frequently the site of osteo artlmtis, and the con- 
dition IS sometimes spoken of na malum coxie senilis It often follows 
an injury, possibly sustained years before It is commonest m men 
past middle age 
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Pathology 

The }oint space is diminished, there is irregularity of the two joint 
surfaces and hppmg at the articular edges The neck of the femur 
IS broad and short, while it appears to have shpped upwards in rela 
tion to the head The head itself is surrounded by a nng of osteo- 
phytes and appears to be much broader The acetabular edge is also 
ringed with osteophytes and is rough and uneven, so that the aceta 
bular cavity appears to be deeper In the neighbourhood of the joint 
the bones show an mcreased density, and this is particularly notice 
able in the weight bearing areas The sclerosis is not umforin and 
the X ray shadow is mottled from the presence of areas of dummshed 
density 

SVMPTOUATOLOaV 

The usual complamt is of an ache m the hip, particularly m the 
early monucg, and at the same time there is some bmitation of move- 
ment These gradually wear off m the course of the day hut as the 
disease progresses they become more and more frequent Later the 
most promment feature is the deformity, at first the result of mus 
cular spasm The thigh is fieted and adducted, and the resulting 
shortening causes the patient to bmp The deformity has another 
effect , the sacro ihac joint is placed at a grave mechamcal disadvan- 
tage and becomes the scat of a painful, chronic strain As the hip 
becomes more and more stiff, flexion is progressively limited, and sit 
tmg is difficult and uncomfortable With the continued progress of 
the disease the deformity increases, and stiffness m bad position results 
In certain cases severe acute exacerbations occur winch necessitate 
confinement to bed 

Diagnosis 

There should be no difficulty in recognizing osteo arthritis of the hip, 
from the type of individual, the history of trauma, the characteristic 
lunitation of movement, and the typical radiological appearances 

Prognosis 

The disease is a progressive one and bttJe can be done to stay its 
course Without treatment, an^losis usually results, often with 
extreme deformity, and the fixation of the joint is usually followed 
by rehef of symptoms The value of treatment is m placing the jomt 
in a good fimctional position even though it be stiff 

Treatment 

General Treatment has already been desenbed •* 

Local Treatment 

If the case is seen m the early stages, when pain is the pronounced 
feature, rest and fixation are the first requirements, not only to alle 
viate the pam but to prevent progressive flexion and adduction of 
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the limb Therefore while the disease is active aud pam and unis 
cular spasm are present, rest in bed with traction by weight and pulley 
and fixation are indicated 

When the acute stage has passed the patient may benefit greatly 
by simply usmg crutches and keeping the weight off the limb by a 
thickened sole on the shoe on the sound hmb Use witbn limits, 
short of imtatmg the joint, is valuable la maintaining function If 
such exercise produces pain which is persistent and lasts for a period 
siten the activity cea£es, then it may be assumed that the joint is being 
used too freely and that additional protection is required Gentle 
massage to the muscles js useful, combined with movements of abduc- 
tion and extension short of causing pain or muscular spasm, earned 
out two or three times at each sitting At the same time faradisin 
and muscle trammg by non weight-bearmg exercises should be encour- 
aged Later, to prevent undue trauma to the joint when walkmg is 
resumed, a cahper sphnt may be used 

When the affection is painful surgical measures may be indicated 
If the condition is quiescent and there has not been great damage to 
the bead of the bone great relief may be obtained by gentle mam 
pulalian of the joint under general anaesthesia This is particularly 
so if the condition is an early one with sbght changes m the X ray 
and the patient complains of inability to perform some particular 
mo\enient and this limitatiou can be confirmed on examination 
McMuiray says that if the pam produced by the movement is of short 
duration the result of manipulation wiU be satisfactory, but if the pam 
disappears only after a considerable tune the result will probably be 
disappomting Under the anassthetic it is possible to discover whether 
the adduction and flexion is due to muscular spasm or to actual shorten 
mg of the adductor muscles In the latter event tenotomy of the 
adductor tendons is necessary, followed by fixation of the hmb m 
abduction for two weeks and radiant heat, massage and active weight- 
bearing movements as soon as possible thereafter 

Operative measures on the joint should be undertaken only when 
severe pain and disabihty are present 

The choice of operation will depend to a great extent upon the 
type, the age, the general condition, aud the build of the patient 
Cluucally, three common types of individuals present themselves for 
treatment 

1 The youthful patient with a unilateral affection Often there 
is a history of early trouble m the hip region, and the radiological 
appearance suggests an old trauma to the epiphysis, probably of the 
nature of a shpped ’ epiphysis The femoral head is largo and 
mijshroomed as in spondyhtis ankylopoitica rather than in osteo- 
arthritis and the femoral neck coixespoudingly stout and broad 

2 A type in which the spine and the hips undergo progressive 
ankjlosis Here the surgeon is usually called upon to treat a bilateral 
ankylosis of the hip jomts 
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3 The most common type, when the disease is again mono articular, 
and the patient is an old man 

It IS important from the point of view of treatment, to recognize 
these chmeal types The first patient, for example, is m good general 
condition and well able to withstand operative intervention The 
second group present a special and mtneate problem m view of the 
bilateral ankylosis , they require special consideration The third 
tj'pe the old man with unilateral hip disease must be dealt with on 
the assumption that he is not able to undergo long and elaborate 
operations and on this account many of the usual operative pro- 
cedures are inadvisable 
The Operations 

1 Drilling of Bone For cases wnth much pam Graber Duvernay 
has suggested drillmg the bone m the neighbourhood of the hip joint 
mth the idea of increasing the circulation within the bone 

The operation consists of boring minute channels through the bone 
to the centre of the head of the femur with the object of profoundly 
modifying the circulation and thus rcheving pam and arresting the 
morbid changes responsible for it The bore used has a diameter of 
3 millimetres From 8 to 12 tunnels ate bored through the neck of 
the femur to diifereot parts of its head the canalization of which pro 
vides for the development of healthy granulation tissue and the crea 
tion of bone in the rarefied zones New bone formation is evident m 
about 4 to 6 months Advanced age and debility are contra mdica 
tions for this operation, which is othenvise suitable for most patients 
because of its comparative safety and the high proportion of successes 
achieved 

2 Arthrodesis Arthrodesis of the hip may bo attempted m a 
vanety of wajs but in chrome arthritis it is notoriously difficult to 
achiei e a considerable percentage of cases terminating m mere fibrous 
ankylosis Nevertheless the operation is extensively practised, and 
when good bony fusion results the patient la certainly left wnth a pain 
less stable hip The resulting disabihty of a fixed hip is not usually 
a source of complaint, doubtless because of the progressive stiffness 
and limitation of motion which had been occumng for several years 
before The followmg methods may be employed 

(o) Albee s Method With the patient m the recumbent position, 
a vertical incision 5 inches long is made from immediately below and 
medial to the anterior superior spine, along the medial border of the 
sartonus The deep fascia is divided, the sartorius is retracted later 
ally, and the deep structures penetrated by blunt dissection The 
ihacus and the rectus femons are retracted medially and the hip joint 
exposed Osteophytes are usually present round the acetabular nra, 
and are generally removed No attempt is made to disarticulate the 
hip , with the head of the femur in situ, the upper hemisphere is cut 
away, the plane of diaision being parallel to the long axis of the femoral 
neck The upper part of the acetabulum is similarly flattened, so that. 
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\\lien the limb is abducted the rau buifaces of the femur and the 
acetabulum are m apposition It may be neceesarj to tenotomize the 
adductors m order to secure the necessary amount of abduction The 
leg 13 then immobilized m a plaster of Pans case for two or three 
months 

(6) Operation by Pm As ankjlosis is so liable to failure because 
of the difScuIfcj m secunng absolute fixation after removal of the 
cartilage Watson Jones encouraged bj the success of the Smith 
Petersen nail in the treatment of i fractured neck of the femur no« 
uses a long heavy nail m the fixation of the jomt in oateo arthritis 
He does a formal arthrodesis followed m 14 days by the msertion of 
a heavy type of Smith Petersen pin along the neck and head and into 
the solid bone ahoa e the acetabulum The author does the operation 
at one stage through a straight vertical lateral incision The incision 
exposes the lateral aspect of the hip jomt and a square block of bone 
IS removed half from the acetabulum and half from the contiguous 
head of the bone The nail is now inserted under vision until it just 
enters the lower aspect of this gap The jueces of bone are prepared 
by removal of cartilage and cut into "mall piece* These and any 
more requned to fill the cavitj taken from the ihum are placed into 
the gap m the hip joint and punched firmly home The pin is non 
driven hard through the area where the chips are into the ihuni 
This ensures a firm arthrodesis 

The operation rehe^es the pain but jet allows a considerable degree 
of activity provided that the joints of the lumbar spine and the opposite 
hij) are mobile 

3 Arthroplasty \rthroplasty in general is not attended with 
favourable results m chrome arthntis of the hip, and as it is associated 
with considerable shock it can be employed only m the case of jouag 
patients or in specially selected older cases Although theoreticallj 
ideal the ultimate results are disappointmg Arthroplasty maj be 
earned out by several methods 

(а) Formal Arthroplasly The joint is exposed through a Smith 
Petersen mcision and the head disarticulated from the acetabulum 
The osteophytes are removed and a thud of the circumference of the 
head or the whole head removed The acetabulum is carefuUj gouged 
out, and a well shaped cavity obtained A flap of fascia lata is obtained 
from the lateral side of the thigh and folded double One laj-er is 
wrapped round tlie head and neck of the femur ivhere it is sutured 
in position The second layer is laid mto the acetabulum and care 
fully sutured to the surrouning soft parts The head is then rc inserted 
into the socket and the muscles carefully re Sutured at the completion 
of the operation Traction is apphed to the hmb for a period of some 
weeks but movement is begun about the 4th or 6th daj 

(б) Smith Pelenen Cap Arthroplasty B) his new operation Smith 
Petersen attempts to mobilize the jomt by the insertion of a metal 
cap which /emains permanently on the Lead of the femur The joint 
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IS exposed from the front Tlie mai^n of the acetahiduin la removed 
sufficiently to enable the head of the bone to be gouged out of its socket 
Bone IS removed from both acetabulum and head so that they can be 
moved easily even after the vitalhum steel cap is inserted It mam 
tarns its position only by the shape of the bones so that the head may 
move in the cap and tlie cap can move iti the acetabulum It has 
been found that the opposite surfaces of the joint are covered ev entually 
by a smooth lining of fibro cartilage or of hyaline cartilage After the 
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operation traction is applied to the (nub and moveiutnt e icouraged 
within a few dajs In four v eeks the patient is allo\\ed to sit up 
(c) Osleotoi ij of tie Femoral "Vecil Ginllestone has described and 
shown cases vs here in a bilateral ankylosis m a patient of poor phj sique 
he has dehberately done a bilateral osteotomy of the femoral neck 
producing an ununited fracture The distal fragment is displaced 
upwards and movement v ith some degree of control results It is 
obvious it will be done in a bilateral case in view of the siiortemng 
that results and probably only as a last resort > et s ich an operation 
from its simplicity and certainty of movement if not of stability has 
its attractions 

4 Cheilotomy The operation of cheilotomy consists of the 
removal of the osteophytes round the femoral head and acetabulum 
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The joint is best reached by displacing the trochanter through a lateral 
U shaped incision The osteophjtes are as far as possible, chiselled 
off those at the upper aspect of the joint are easi]> dealt ivith, hut 
considerable difficulty is usually expenenced m deahng with those on 
the infenor aspect of the joint no matter what incision has been used 
Fortunately the latter are rarely the cause of the disability Cheilo 
tom> usually results m a certain degree of increased joint movement 
and often also m a considerable rehef of pain but occasionallj it pro 
duces little benefit Its result therefore, should not be guaranteed 
5 Acetabuloplasty This operation was devised by Smith 
Petersen at first for cases of protrusio acetabuh and later earned out 
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for osteo artlmtis old slipped epiphysis and old fracture of the aceta 
bulom with intra pelvic displacement 

Through an antenor approach and with division of the durect head 
of the rectus femoris and wide retraction the antenor nm of the aceta 
buluui is exposed The osteotomy is earned out with a tlun ooteotome 
startmg just below the attachment of the direct head of the rectus 
and earned meaially for one and a half mchca then curving doivn to 
the cotyloid notch ^Mien this fragment is free the capsule is inciiid 
on its antero superior aspect down to the neck and smnJirly on its 
infenor aspect The fragment with its attached capsule maj now be 
lifted out and joint head and neck of the femur exposed The hip 
IS now moved and it may be more of the acetabulum removed should 
the movement not be free enough Vfter closure of the wound a light 
traction is apphed and m two weeks removed and the patient alloucd 
up 

As regards results of this operation, although it has less to offer 
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th'm artliroJesih ami altliougli Simth Petersen himself has stated that 
it has not gi\ en the results hoped for Ghormley and Coventry believe 
that it still has a place m the treatment of certain pamful hips par 
ticularly m a^ed patients wlio cannot stand the more drastic arthroplasty 
or the confinement in plaster necessary in arthrodesis 
The author has used this operation with good results 
6 The Bifurcation Operation of McMurray The great advan 
tage of this operation is that it can be earned out rapidly aUd with 
\ery little shock The postoperative recumbency too is neither so 
long nor so continuous as after an arthrodesis 

Ti-CHNIQUE I straight vertical incision of 6 8 mches is made on 
the lateral aspect of the thigh the upper end situated opposite the 
greater trochanter The incision is made down to bone and the shaft 
of the femur is exposed b} dissection and elevation of the soft struc 
tures It 13 wise to be sure of the proper level for division by having 
a prehmiuary X ray taken with a measuring rod along the upper end 
of the femur The line of section should terminate immediatel} below 
the lower aspect of the acetabulum and should pass upwards and 
medially ui the line of the femoral neck ith the point of entrance 
assured it may be wise to take a further X ray to get the correct angle 
of bone division This division must be made with a sharp osteotome 
and care must be taken to ensure complete division If the division 
IS incomplete aud the fracture completed by manipulation there is 
a tendency for the bone on the medial aspect to splinter leaving a spur 
which interferes with subsequent inampulation 

The lower fragment is now displaced medially and sligbtlv upwards 
by means of a lever and by abduction of the leg so that its upper end 
comes to he just below the lower border of the acetabulum In this 
situation the shaft of the femur lies outside the joint capsule and there 
IS no fear of umon occurring between the shaft and the acetabulum 
Great care should be taken to prevent a fonvard slip of the lower 
fragment — protluced by the pull of the psoas ’McMurray points out 
two conditions necessary for success (1) The new site of the upper 
end of the shaft should be below the edge of the acetabulum (2) There 
must be union between the portions of tlie femur as otherwise a weak 
pamfixf iip joffit is Che ouCcoitte Iii this way the angittdl jciaC is 
short circuited as regards wei^t beanug and thus pom will be allevjateil 
V plaster of Pans case is now appbed w ith the leg in the neutral position 
as regards abduction and adduction the plaster evteudmg from the 
foot up to the nipple level but excIudiUo the opposite leg After tliree 
months the case is removed and weight beaniig inaj be resumed m 
a gradual way starting with the use of crutches V caliper is not 
usually used since it is often awkward to fit owmg to the proximity 
of the shaft of the femur to the tuber ischmm 

The operation IS sunple of short duration and if performed correctly 
leads to relief of pam and to correction of shortening and other deformi ty 
wath no loss of stability and does not cause strain on the lumbar region 
(McMurraj) 
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Choice of Operation 

Re\ertmg now to the three tlinicA tjpe.s which were referred to 
eirher, it will be seen that a ^a^lety of methods may be adopted, 
each advocated by some expert orthop'edic authority Each case, 
therefore, must be consider«l on its individuil merits, and all the 
circumstances reviewed 

In the case of the jouiiger patients, wliere the femoral head is 
large and mushroomed and there is almost complete hnutatioa of 
movement, and pam, the author usually perfonns an arthroplasty and 
gets better results with the cap method than by the formal arthroplasty 

Where both hips are ankjlosed, a similar type of arthroplasty is 
strongly indicated This should be carried out first on one side, and 
the result carefully watched for six months to a year before operation 
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is undertaken on the other side At the end of that time jt will be 
a matter for considemtion whether or not operation is necessary ni tbe 
second hip 

When the disease is confined to one hip joint, and the patient is 
old, the author teconimends a pin arthrodesis and where that is not 
possible a bifurcation osteotonij in the manner desenbed 

The Knee Joint. 

The knee is more frequently the site of osteo artJiritis tJiaii nny 
other joint The patient complains of stiffness, particularly after 
sitting, and of a feeling of tightness at the back of the knee, witli 
discomfort and creaking on movement There is often difficulty in 
mounting stairs Exacerbations of acute pam occur The jomfc is 
swollen, and there is persistent flexion dcfonmty, or even subluxation 
Tbe general features arc similar to those of osteo arthritis m other 
joints 
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Treatment 

Treatment should follow the lines laid down for the bp jomt 
When pain is severe, the joint should be protected from weight bear- 
ing by crutches, or by a Thomas’s knee splint Deformity should be 
corrected by traction, or by a wedged knee plaster, but undue fixation 
of the knee should be avoided, as it is apt to be followed by anl^losis 
In se\ere cases, with complete destruction of the articular cartilage, 
ankylosis should be secured, according to the general condition of the 
patient, either by operation or by prolonged fixation 

Operation may also be called for when there is gross thickemng, 
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more u>eful After the osteotomy he has full ciUnsion and bis few degrees of movemecit u« from 
the full}' eiteoded position in the duscUon of fleiloa. 

hypertrophy of the synovial membrane, loose body formation and 
damage to the articular cartilage In such cases the operation of 
Magnuson already described is earned out 

Wien the joint is deformed, but retains a certain amount of free 
movement, the function may be substantially increased by correctmg 
the position of the limb, usually by means of osteotomy When there 
13 marked flexion, for example, the removal of a wedge from the tibia 
or from the femur above the joint, will result in straightening of the 
hmb vvithout interfering with the movement already present in the 
joint 

Since Brooke in 1937 showed that the patella may be removed from 
the knee joint without seriously affectmg the usefulness of the joint 
it naturally follows that its removal is the most reasonable treatment 
for vanous forms of arthritis of the knee The type of case in which 
it 18 done with succe&s is one where them is pain and tenderness m 
front of the joint around the patella, where there is much grating 
betvYeen tlie patella and its underlymg bone, or where there has been 
a fracture which has united with inegulanty of the bones on the articular 
surface Any masses of hypertrophied synoviil membrane are also 



424 CHRONIC ARTHRITIS 

removed and in some cases the menisci as well The operation is 
simple and is earned out through a straight ^ erticnl incision enucleating 
the hone from its attachments as closely as possible The fascia is 
stitched firmly and after treatment of active functional movements 
begun in tno to three da^s The results are suTprismgl) good 
A formal arthroplasty of the knee m a post-traumatic arthritis is 
worth a tnal lu young patients It is essentially conservative in nature 
and if unsuccessful doesnotprejudicethechaacesofalaterarthrodesis 


lUBERCULOUS RHEUAUTIS3I 

The term tuberculous rleuimltsm has been applied to vanous cases 
of polyarthritis in which the etiology is thought to be tuberculous 
though the ]omt is not directly affected by the tubercle bacillus but 
by its toxin The cJimcal picture of tins imndition was first described 
by Poncet of Lyons in 1897 Poucet treated a suppurating tuber 
culous hip joint m a young patient who also had pain and sweUing 
of the wnst and interphalangeal joints Later there was a flare up 
in the knees and feet which subsided in a few weeks but was followed 
by additional attacks of polyarthritis apparently of the atrophic typo 
Poncet 8 reasonmg was that since there was no evidence of any other 
infection m the body and since the patient had defimte tuberculosis 
of the hip the hkehhood was that all the lesions in the joints were duo 
to the same cause He was so struck with the relationship between 
tuberculous disease and many cases of polyarthntis that he is quoted 
as having stated that m the presence of rheumatism that which one 
should demonstrate m the very first place is that it is not tuberculous 

Poncet described friro forms of tuberculous rheumatism (I) tie 
acute or sub acute and (2) the chrome which included those cases 
which we would classify as rheumatoid arthritis and osteoarthritis 
and in which the joints usually present no specific evidence of tuber 
culosis lu such cases there is usually associated visceral tuberculosis 
a tuberculous family history or the presence of a true tuberculous joint 
in any patient before assoaated with or foUowmg a polyartlintis of 
any type 

Poncet 8 news which received wide acceptance in France have 
not been confirmed by experunental work or by the carefully checked 
chmeal findings of workers in this country There seems to be httJe 
doubt that a very small percentage of cases of arthritis of a rheumatoid 
tjrpe IS of tuberculous ongm These cases occur m patients who liavc 
other tuberculous lesions usually of a quiescent character and they 
are m all probabihty due either to the action of the tubercle toxin on 
the jomts or as has been suggested to the action of an attenuated 
type of tubercle bacillus The pathobgical changes m the joints hive 
m these rare cases been found to be modified tuberculous i ncs The 
whole subject is somenbat confused hut one can say tint the ton 
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ditiou 13 far from commou, and that it is not possible to distmgm&li 
clinically those cases which are of a tuberculous nature 


INTRA-PBLVIC PROTRUSION OF THE ACETABULUM 

latrapelvic protrusion of the acetabulum was originally described 
by Otto m 1824, and is often known as the “ Otto pelvis ” Its mam 
characteristic is a bulging of the acetabular floor towards the pelvic 
basin, so that the socket becomes extremely deep and the head of 
the femur is deeply embedded m it Otto ongmally attributed the 
condition to gout but it is now generally assumed that the deformity 
IS not a speciflc one but may occur lu many and v anous lesions at 
the hip ]omt 


ETtOtOOi 

Jledial displacement of the acetabular floor may follow gross lesions 
at the hip Thus fracture, neoplasms tuberculosis and pyogenic 
arthritis may be the causal factor While this must be borne in mind 
m investigating a lup which shows protrusion of the acetabulum it is 
certain that such gross and usually obvious lesions pla} no part in 
the development of the true Otto pelvis 

Golding m a recent study suggests that there are two mam types 

1 Due to a growth disturbance of the acembulum 

2 Due to “ rheumatic ’ infection 

These can be distinguished on cliuical and radiological grounds 

(1) Juvenile Osteo-asthenic Protrusion Eppinger originally 
suggested tliat a disturbance jn the growth of tlie Y shaped cartilage, 
leadiug to alteration and gradual displacement, would explain the 
error, and Golding suggests that this group can be separated from the 
others by the long absence of symptoms and by the complete absence 
of radiological change in the bones or the articular cartilages The 
condition develops at the age of puberty m girls in the absence of 
signs of arthritic or traumatic changes in the hip joint, probably as 
a result of weakness of the bone tissue To tins group the name 
arthrokatadysis suggested by VeiraJl is applicable 

(2) The Rheumatic (Infective) Group This group is character 
ized by the early onset of symptoms and by definite radiological changes 
m the articular cartilage It is probable, as Golding points out, that 
the tjpe of mfection is not specific Thus it may be of the nature 
of a sub acute streptococcal artlintis, or be due to gonococcal infec 
tiou , in each case the incidence of the mfective process must lie more 
marked m the acetabulum than in the femoral head, and the viru- 
leuce of the organism must not be such as to create extensive joint 
destruction It has sometimes been suggested that all c-a&es of intra- 
pelvic protrusion of the acetabulum are due to o&teo arthritis There 
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IS good reason to believe that t\m is Hxong and tJjafc the wdiolo ical 
appearances of osteo arthntis ire the aequehe of repeated tnuina'acd 
disordered function m an already damaged joint 


Clinical .Features 

In the first group there la limitation of movement at the hip joint 
from an earl} age The movements most affected are those of abduc 
tiou and adduction and the attention of the patient may be attracted 
to their limitation by mabihty to perform bome simple act such as 
swimming or even crossing the limbs when sitting Later pain appears 
and is comcident with the supervention of osteo arthritis the result 
of the mechamcal disabibty of the jomt 

In the second group pain and limitation of movement arc noticed 
at the same time and progress In addition to the loss of ab luction 
and adduction there is often some hrmtation of flexion and a flexion 
deformity — the result not of the acetabular protrusion bnfc of the 
associated arthritis — may appear There os us lally a pronounced 
bmp 

Depending on the seventy of the lesion there may be an accentu 
ated lumbar lordosis The great or the lesser trochanter may be 
made to grate against the side vail of the pelvis nhea attempts are 
made to abduct and adduct the hmb while on abdominal palpation 
a globular svellmg projecting into the pelvis may sometimes be felt 
above Poupatts bgament The protrusion inij be pilpalle on rectil 
01 vaginal esamination 

The Radiological Appearance The acetabular deformity is 
readily recognizable on \ ray cxanunntion In eirly cases of tho 
non infective group the floor of the acetabulum is thin and wafer hho 
and may protrude anything from a few millimetres to five centmietres 
into the pelvis The head of the femur is sunk into the socket and 
the niargms of the acetabulum appear to overhang the femoral neck 
The articular surfaces are intact though there is often some loss of 
jomt space 

la the lafective group the Oefonnity is complicated by the ritlio* 
logical evidence of infective arthritis Thus the articular cartilages 
are often eroded and the bone tissue of the femoral head may be 
uregulaily sclerotic and rarefied In this group there is often a deposit 
of new bone on the pelvic surface of the acetabuhr floor uluch has 
the effect of acting as a sphnt to prevent complete perforation of the 
acetabulum 

A senes of \raya from a case of the present writers is showii 
which demonstrates the course of the disease In this case the con 
dition was believed to be an example of Poncets tuberculosis— an 
arthritis produced bj the tonns of tubercle and therefore not c&»cn 
tially tuberculous. 
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i'lo. 204. — Inttapelvic Protntsion of tUe Acetabulum. 

A case of the vrciter't, showlcs; Ifie En>iltul horine oTthe head into the acetabulum. The X-ra}8 
ate taken at three-monlli lllter^ala 


In tlie late cases there may be auperatlded the signs of osteo- 
arthritis — eburnation of opposing surfaces and marginal osteophyte 
production. 
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THE NEUROPATHIC JOINT 
(Charcot s Ei&ease of Jomts) 

This Louditioii \\1 ich irises Requeutly m cises of tabes dorsalis 
and occasiouall} in general paraljsis of the insane was long reganleJ 
as syphilitic m ongm but is now knoim to occur in such non specific 
conditions as synugomyelia paraplegia myelitis and penphen! nene 
lesions This has led to the exclusion of syplnlis as an iinmecliatoly 
causative influence 

The affection occurs m 4-10 per cent of cases of tabes and in al out 
25 per cent of cases of syringomyelia It is rare before the a^c of 40 
Blentioned m order of decreasing frequencj of maolvcment the joints 
most conimoul) affected are the knee foot and ankle hip inter 
vertebral joints elbow shoulder and wrist 

Pathology 

King has written a very convincing monograph on the pathologj 
and etiology of tlus condition 

The outstanding fevturc is the pronounced and rapid destruction of 
the articular surfaces The compact bone underlying the cartilage is 
also destroyed until eventually the cancellous tissue is laid bare 
The bone ends are therefore citre/nely irregular and oniag to the 
great instability of the joint hable to become displaced 

The capsule is thickened and the mtra articular hgamcuU dcs 
trojed The joint cavity is enlarged due partly to the destruction 
of bone and partly to the recession of the capsule which gralually 
acquires more and more peripheral attachments as the articular mar 
gins are worn away Neighbouring joints or burs® ma> also become 
mvolved and lead to still further deformity Eventually bouts such 
as the talus may come to lie loose iii (lie joint cavitj 

The joint cavity is lined by a rigged looking sjnovial membrane 
bearmg numerous \illous processes and polypoid masses TI is mem 
brane may be contuiued over the bone ends Its structure is fibro 
cartilaginous and the polypoid bodies are also forme I of cartil igt 

In certain cases there is a remarkable tendency for Jitw bone to 
be deposited m the form of osteophytes or of plaques m the capsule 
Occasionally a layer of new bone is deposited around the diaphjsis 
for some distance beyond the articulatmg ends — a condition newr 
met inth in osteo arthntis Not infrequentlj bone is also formed in 
the interfascial planes outside the capsule To this form of the disease 
the term hypertrophic is apphed when the excessive destruction 
of bone takes place without any attempt at lie \ i one formation tl o 
condition is described as atrophic The atropine t>pe is ail to 
be more coimuou m France than in Endian J and to afftet jurticul irl) 
the joints of the upper extrenutj especiallj the shoul Icr and tl e 
ivrist 
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Brailsford Ims ptoduceil some suggestive evidence to show that 
the hypertrophic uul atrophio types of the disease are really stages 
in tiic same process He has followed a case hj aerial radiography, 
and hjs findings apparently show that m neuropathy there are three 
distinct stages 

(i) A stage of hydro arthrosis with distension of the joint by serous 
elTvisiou 

(ii) A stage of aUophy — or better destruction 



Fig 20 o — Charcot » Ilisease of the lilbo v Joint 


(m) A. Iiyperlroplnc stage associated with new osseous deposits about 
the joint 

Ihese observations are of some interest in view of Kings recent 
observations on the pathology of the neuropathic joint 

Charcot distinguished also between benign and malignant ” 
forms of tabetic arthropathy In hia benign cases the disease com 
plctely disappeared or did not proceed to complete disorgamzation 
of the joint The malignant group mcluded those m which the bone 
destruction was advanced, and where absolute disorganization and 
dislocation of the joint were invariable sequcl'c 

Pathologists have not yet been able to assign with any de^^rcc of 
definiteness, the responsibibty for mamtammg the trophic nutrition of 
the joints to any one area of the spinal cord Collier and Pitt have 
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demoustrated a partial atrophj of the right Clarke & coIullm^ ui the 
lower and mid dorsal region along with some changes m the motor 
cells of the anterior horn m a case of Charcots diaeaso of the left 
knee 

King has given a complete account of the microscopic anatomj 
in a typical case He found that while the histological picture \aned 
in different parts of the joint the following features could be typically 
observed 

(1) In some areas small fragments of dead bone were present some 
still attached to the articular surface others situated m the neighbour 
mg connective tissue The bone around the Haver&ian canals was 
necrotic m places the fibrous tissue was granular and the vessels 
degenerated 

(2) There was marked cellular activitj in many parts consisting 
of fibroblastic proliferation and excessive development of bone and 
cartilaginous tissue particularly in relation to pieces of necrotic bone 
The bone and cartilage sbow^ a great vanety of appearances In 
the areas of proliferation the vessels were well developed and the 
completely formed v essel walls suggested neoplastic rather than inflam 
matory vascular proUferatiom 

(3) There was no microscopic evidence of syphilis Old trauma 
was suggested by the irregular distribution of large numbers of iclU 
contaming blood pigment ludicative of hanuorihagc 

(4) That the nevv growth of bone was assoented with architectural 
temodelliQg was shown by the dccalcificatiou of certam areas In 
some of these osteoclastic activity was evident but m others osteo 
clasts were completely absent and the mechanism of bone removal 
in them is apparently by hahsteresu> 

Enono&y 

The importance of trauma in the production of this condition has 
been shown by the cxpenniental work of Eloesser Vfter anicstlietiz 
mg a hmb by section of the posterior nerve roots typical Charcot s 
jomts were produced only after trauma to the anaisthetic joints 
Axhausen and ^.ageotte have shown that the impfanfation of a sii ali 
piece of live boue into such a part as the eat of the rabbit reaults in 
a curious reaction of the connective tissue metaplasia occurring with 
the formation of bone and cartilage Lenclie produced smul ir changes 
m jomts by implantmg pieces of fresh boue This results m a rein irk 
able proliferation of the surrounding tissues wntU tluckenmg of the 
synovial membrane formation of polypoidal processes and osteo 
cartilaginous formation m the neighbounng tisanes 

These changes expermientallj demonstrated b> Lenclie bear a 
close resemblance to the cltangcs observed bj Ivuig m ncuropatlic 
arthropathy In both the mwhaiusm of the process is cvidcntlj a 
reversion of the cells of the capsule — and of the bone — to a pnmitivc 
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mesenchymal state a rapid probferation of them and subsequent 
redifferentiation as cartilage bone and osteoid tissue King suggests 
that in Charcot s joints the stimulus inaugurating this process is the 
presence in the joint of small portions of dying bone These arc the 
result of multiple traumata only possible in anaesthetic joints 

It is interesting to note that King finds a distinct resemblance m 
neuropathic arthritis to the changes occurring m osteo arthritis In 
the neuropathy the patlio 
logy 13 of course more 
grotesque but in both there 
13 destruction of articular sur 
faces and marginal exfoliation 
after a period of cellular 
dediffereiitiation towards a 
primitive mesodermal tissue 

If as ICing suggests the 
stimulus to these changes 
should prove to be the pro 
ducts of dissolution of small 
segments of d) mg bone there 
IS good reason for accepting 
Brailsfotds dictum that the 
atrophic — i e destructive — 
phase of neuropathic arthritis 
is only a prelude to the later 
proliferative stage 

The Clinical Course 

The onset is often sudden 
and unexpected premoni 
tory signs are rare The 
patient may find on going to 
bed that one of his joints 
usually the knee has become greatly swollen The swelling gradually 
increases and is eventually assocjatetl with a firm diffuse oedema of 
the leg and foot The swelling gradually subsides and the joint 
IS then found to be unduly lax the bones can be freely moved 
one upon the other in abnormal directions and to an unusual 
extent 

Later deformity arises as a result of the destruction of the bone 
ends of subluxation of a copious effusion into the enlarged cavity 
or of the formation of osteophytes. Throughout the whole course 
there is a striking absence of pam The process may occupy only a 
few weeks or months and by the end of that tune the joint is often 
flail and the patient completely cnppled The disease then gradually 
dimmislies m seriousness and may even be completely arrested so 
that the subject may live for jears without any material cliange in 
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the disabled joint Other joints may m the meantime pasa through 
a sundar senes of changes 

Not mfrequentl} a diffuse erythematous blush may be found over 
a neuropathic jomt particularly at the onset of the disease when the 
joint 13 swollen and cedematous 

Charcot s joints are more common m females Though the absence 
of jomt pam is uoteworthj the subject suffers the other evileuces 
of tabes in the shape of lightmag pains and sensorj phenomena , the 
^\as*e^mann reaction is usually positive 



Fig ‘’07' — Charcots Dtrfose of the Kuce Jomt 
Ttw rainless aod UDoaltiral niol d t} U beiDg dciuoostnted 


Trevtii^nt 

Antisj^iluhtic treatment has no effect upon the p^og^ei^3 of a Charcot 
jomt winch has airoady developed and cannot prevent the deveiopment 
of sucli a joint 

Locally immobibzation in splmts or a plaster of Pans case ma) be 
useful m stabihzmg the hmb 

In the case of vigorous patients with a life cspectanc} of seven! 
years the author recommends operation For the spine a fusion as 
in tuberculosis is earned out for the hip intra articular and ettn 
articular arthrodesis In the knee resection witli or without bone 
grafting or arthrodesis is the method of choice Vlthougli this is not 
umforml) successful it is worth a trial Soto Hall recoininenls a 
two stage operation The first sta^e is a multiple dnllitig of the bone 
ends with a view to iii&uencmg their iva'scul-ir condition — the ciucf 
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cnuso of failure of 'irthrodesis Sii ^veeks later the ordinarj nrthrodesis 
IS cirried out 

^\heri the mklc joint is affected and especnlly «heii the disease 
13 advanced amputation should be senously coa«idered The site of 
election is about 5| niches below the knee and the stump usually heals 
quickly and without suppuntion 
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AFFECTIONS OF THE EPIPHYSES 

The epiphysis is the part of a bone concerned %vith growth m length , 
m addition, it takes part m the formation of joints and acts as an attach- 
ment for muscles and tendons Parsons describes three types of 
epiphysis 

1 The pressure epiphysis, which transmits weight from one bone 
to another 

2 The traction epiphjsis, situated at the pomt of attachment of 
muscles 

3 The atavistic epiphysis, which represents a part of the skeleton 
that has lost its function 

The epiphysis develops from a secondary centre of o»si£cation and is 
at first separated from the mam bone by an area of unossified cartilage 
Later it joins the shaft to make the r^ult bone The cartilage lying 
between the bony tissue of the epiphysis and the diaphysis is known os 
the epiphyseal cartilage, and it does not ossify nor does the cpiphy’sis 
become joined to the body of the bone until growth has ceas^ 

Epiphyseal disturbances may be caused by many factors, of w hich 
the chief are circulatory changes, trauma, infection, diet, evercise, and 
endocrine disturbances 

OSTEOCHONDRITIS, OR EPIPHASITIS 

The term o&teochondntis, or epiphysitis, is used to signify a non- 
inflammatory derangement of the normal process of bone groivth winch 
13 wont to occur at the \atious ossification centres during the penod of 
their greatest activity No epiphysis m the body is immune to the 
disease and there is little doubt that the same underlying pathological 
process is present, no matter where it occurs, though the particular 
location modifies its features m certam respects Cases have been 
recorded in which almost e\cry epiphysis of the body has been simul- 
taneously the site of this condition, though m each situation there have 
been essential differences due to the various stresses and strauis to 
which the vinous epiphyses have been subjected 

Etiologv 

The etiology of epiphysitis is a most mterestmg study Many 
tlieones hive been put forwnni to account for it, but so fir no cicnr cut 
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scientific proof of any one of them exists The reason for this may be 
tiiat since operation is not often mdicated in tins condition there have 
been few opportunities for a compiehensi\ c study of the histology 
The only general agreement which exists concerning the etiology of 
epiphysitis is that the dlse^se la neither tuberculous racliitic nor 
syphilitic 

JIany writers explain it on an infectious basis and this theory has 
imtial evidence to support it in that operators who have taken the 
opportunity of investigating the condition have been able cither to 
isolate an orgaiiisin from the ihscascd tissue or to find definite evidence 
of an inflammatory process 

A Consideration of the Various Theories of Pathogenesis 

1 Trauma It is generally agreed that m most cases a history of 
precedmg injury can be obtained and some authors consider trauma to 
be the sole determimng etiological factor Legg describes the sequence 
of changes as follows 

As a result of injury there is an obliteration of a portion of the 
vascular supplj of the epiphjsis which consequently undergoes the 
atrophj of ac'cinia A compensatory hyper»nin of the adjacent por 
tjons of the diaphj-sis is the natural response and js tlie starting point 
of thcae hypertrophic changes which have been noted m the occurrence 
of broadening 

Elmslie has described a tjpical Perthes disease which developed 
m a hip joint which had been violentlj dislocated a >ear before 

Bentzou behoves that these lesions of the epiphysis are caused by 
some disturbance of the artenal supply and that the formation of 
cartilage in the o«iseous tissue as well as the otlier pathological changes 
are due to an abnormal artenal hyper»nua He found that the artenes 
supplying the various epiph>ses were specially exposed to mjury at 
points where pressure or trauma produced a bendmg of the epiphyseal 
cartilage When the arteries are exposed to a moderately severe injury, 
it IS not unlikely that the vaso motor uerves and the adventitia are so 
damaged that the nerves are paralysed and an active hyperiemia is 
produced in the epiphyseal region He was able to induce pathological 
alterations in the hip in young rabbits by paraljsmg the vaso motor 
nerves to the upper epiphysis of the femur The changes were similar 
to those found m Perthes disease and he concluded that the ^isease 
resulted from active hyperajmia protluced by sbgiit trauma to the 
epiphjseal arteries 

Bergmann beheves that to explam this group of diseases an aseptic 
necrosis either alone or associated with other pathological conditions, 
must be assumed Severe dislocations of the hip jomt, and bloodless 
traumatic epiphyseal separations produced expenmeiitally m rabbits 
failed to cause epiphyseal necrosis, bat after partial section of the 
synovial membrane in which the nutnent v essels are earned, more or 
less extensive areas of necrosis developed in the epiphj-^is of the head 
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These lesions were more intense when tlie hp,anientniu teres \\ is dUo 
severed Bergmann concludes that Perthes disease is uudouhtedi) 
due to an aseptic necrosis though other factors cougeuitil or exogenous 
may play a role He tlmiks a purely traumatic explanation is unproh 
able Jackson Burrow s puts forw aid the suggestion that although both 
conditions are due to interference with the blood supply the changes 
in aseptic necrosis may be caused by the interference with arterial flow 
while those of coxa plana maj possibly be due to venous obstruction 

The supporters of the traumatic theory point to the history of injury 
to the greater frequency of the condition in bojs to its more usual 
location either m weighi-bearuig joints such as the hip or m epiplijscs 
which are subjected to a great strain as in the tuber le of tlie tibia 
They also instance the case where Perthra disease developed in a liip 
the site of a congcmtal dislocation which hal been reduced the 
year before and pomt out that minor degrees of a similar change arc 
a common radiological flnding m old manipulated congemtal hips 

The opponents of the theory pomt to the fact that it is frcqucntl} 
bilateral and that histological changes of trauma such as are seen m a 
recent fracture arc usually absent They also point to the fact that in 
many cases the temperature m the early stages is raised 

2 Constitutional Affections of Bone Endocrinologists have 
pointed to the fact that m cretinism there is frequently some abnormality 
of epiphyseal development while a shpped epiphy sis is frequently associ 
ated with infantilism Lorwin lu 1900 demonstrated the typical 
radiographic appearances of osteochondritis m a cretm of 11 years 
but this IS an isolated observation 

Brand and Sundt have both relegated this disease to the group of 
bone dystroplues m which the endoenne balance of the body is dis 
turbed and is presumed to be the fundamentaf underlying cause Tf is 
accordmg to Platt is pure conjecture 

3 Infection It has been noticed that the condition often occurs 
after a general scpticaimia or following soma previous infective state 
In addition it is notable that the disease may simulate a mild mftc 
tion It may for example affect more than one epiphy sis m the same 
person wlule there is usually a complete resolution as ouc sees m mil I 
osteomyelitis A\nters on the subject have drawn attention to the 
frequency wath which swellin^ and tendeme^ 1 av e been obaerv cd rouii 1 
the affected area Ixidncr and Plicmistcr found staphy lococci m some 
cases and cases have been described which have followed a mill icute 
polyarthritis Platt described two rases winch passed through a st i^o 
of pyrexia for which no other cause could be found Phemistcr had an 
opportunity to study histologically a portion of the cpiphvsi'> rtmov cd by 
curettage of the head of the femur The tissue gav c no niicrobic grow th 
but otherwise it was said to be typical of an old mfcctiv e lesion of bone 
probably of pyogenic ongui Vt operation there was evidence of an 
active syaiovitis but the articular surface of the deformtd 1 tal ret ma 1 
its normal sheen 



Fraser recently described a case of Kohler s disease of the tarsal 
naMcuUr which m its late stages was complicated by the formation 
of an abscess on the sole of the foot from which a staphylococcus 
was isolated Tlie patient made \ complete recover) after the abscess 
had been opened and drained 

The writer beheiea that the usual sequence in cases of cpjphjsitis 
13 that 111 the presence of a mild septicaemia attenuated orgamsms 
circulating in the blood may settle down m an epiphysis which has been 
subjected to mild trauma The trauma maj possibly be the stress and 
strun of w eight-beanng or of muscular over activity As a result of 
the settling of the infection m the epiphysis some necrosis occurs 
wlijcli results in the typical appearances of osteochondritis The localized 
h>per£emia which follows the infection is usually sufficient to cure the 
disease and the joint recovers with little or no loss of function 

The points in favour of this conception are 

1 The frequency of slight rises of temperature in the early stages 

2 The ordinary signs of inflammation — heat swelhng redness pain 
—winch are often present over the affected part 

3 The fact that m several cases a staphylococcus has been isolated 
from the diseased tissues 

4 The definite evidence of infection obtamed at operation 

5 The signs of untabiUty of the joint as indicated by the muscular 
spasm 

6 The fact that the disease may not be located entirely m the 
epiphjsia but may involve all the joint elements 

7 The fact that the disease affects the different epjphjses at differ 
eut age periods also supports the infectious theory smee the various 
epiphjses reach maturity at various times for while the young grow 
ing bone is particularly vulnerable to infection this habibty decreases 
as the cpiph)sis matures 

Pathology 

The pathological changes in epiphjseal disorders are obscure because 
most of these conditions do not warrant operativb interference and few 
of the cases end fatally Our knowledge is therefore derived from a 
study of the radiological patholi^y and from the examination of tissues 
obtained expemnentallv thouAb the latter often represents a late sta^e 
of the lesion It is to Axhausen that we owe most of our knowledge 
He pointed out that it was entirely a subchondral lesion and that 
there vvere roughly four stagra jn the jiathology There is first a dis 
turbance of nutntion which is followed by a stage of necrosis later 
under some stram there is a pathological fracture and m the last 
stage of all the necrosed bone is replaced and we get the final condi 
tion of a more or less healed fracture 

Tins interpretation has been discounted b) many wTitera as m 
some forms of osteochondritis there is a destruction of the epiphyseal 
cartilage and islands of cartilage are found, m the already ossified areas 
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As the couditiOQ advances, hsemonhage and necrosis, and evidences of 
trauma become more and more pnarlcod 

Undoubtedly these vanations can be explamed only by the various 
stages at which the superimposition of trauma occurs 

Symptoms 

CJimcally, there is a marked parallelism m the symptomatology of 
all the vanous osteochondritides The onset is gradual, and there may 
or may not be a history of injury, commonly slight As a rule the patient 
IS m good general health, and b practicaUy never acutely lU, although 
Platt has described cases where the patient was suffering from a mild 
septicmmia and frequently showed an irregular evening temperature 
The local effects of the disease are somewhat smular to those of 
early tuberculosis — slight pam, hmp lu a weight bearmg joint, hmita 
tion of movement, and, at times, muscle spasm The term “growing 
pains ’ is now held m disrepute, but it is highly probable that con- 
gestion of the rapidly growing epiphjsis may mdeed give rise to such 
sjrmptoms so that the term may be re adopted with some justification 
All these symptoms are mild , mdeed, many ca»es are symptoniless, 
and are discovered only when deformities develop 

The affection may be bilateral, or only one side may be affected 
X-ray Appearance, The X ray appearance is very similar m the 
vanous forms of osteoclioudntis, and is usually out of all proportion 
to the mildness of tlie clmical picture 

They all show a broadenmg of the epiphyseal hne Areas of rare- 
faction and condensation ace noted m the epiphyseal nucleus, and the 
outhnes ace indistinct giving the entire picture a hazy, mottled appear 
aare FoUoTraag on this, the bony areas become "moth eaten “ and *• 
the outhnes correspondingly irregular \\Tien the reparatory process 
begins, there is condensation and refonnation of the lamellar struc- 
tures, but the gross deformities reiuam, their type varying uitJi the 
site of the disease and the treatment instituted 


OSTEOCHONDRITIS DEFORMANS COXdS JUVENILIS 
(hteochaadntcs of the hip is also Anou/r as Coys Plaris, Quiet Ihp 
Disease, Flat Head, Perthes’ Disease, Legg Calve Perthes’ Disease, or 
Pseudo Coxalgia It was first described by Legg, of Baltimore 
It 13 a deforimug condition of the femoral head, resulting from a 
disturbance of growtii of the epiphyseal cartilage Atrophy of the 
epiphysis occurs from absorption of the subchondral bony substance 
of the femoral head The condition is essentially a diseise of boys, 
and occurs usually between the ages of 6 and 10 years, but may be anj 
time between 2 and 18 It is bilateral m about 10 per cent of cases 
Sundt described 7 bilateral out of a total of 75 cases, while in a senes 
of 213 hip joint lesions admitted to a special sanatorium, be discovered 
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•11 Lxaiupleb of uateochondntis Gauvain found 12 coses out of 251 
supposed tuberciilous hips 

Symptomatology and Physical Signs 

Platt describes three stages in the symptomatology 

I. The Stage of Onset The most constant early sign is a iirap 
The limp is usually, but not mvanably, accompanied by pam , in 
fact, the absence of pain in many cases lias been commented upon 
by \anous reporters Although few observations have been made on 
the early stages of the disease, pyrexia has been noted by at least 
t»o observers Platt and Sundt Muscular spasm is usually present 
in the early stages, so that the hip is completely fixed, as it is at the 
start of a true arthritis 

2 The Active Stage The stage of onset merges gradually into 
the stage of activity, without any cleat dividmg hue Platt states 
that the active stage may be said to extend from the time of the 
appearance of the first subjective or objective phenomena, to the time 
when the manifestations are so trivial as to give rise to the belief that 
recovery has taken place The stage lasts from about six to eighteen 
months 

Limp The limp tends to disappear although it returns for short 
intervals and may occasionally continue indefinitely It is a conspicu 
0 U 8 feature dunng the existence of local pam and tenderness, or fixation 
of the affected joint 

Spasm The spasm noted dunng the stage of onset usually dis 
appears quickly but leaves a residual limitation of mobihty The 
pain and tenderness have usually disappeared before the total aboli 
tion of the spasm, and the child may even bo lunpmg markedly with 
a completely fixed and painless hip The usual position of the hinb 
13 one of slight flexion combined with adduction, in striking contrast 
to the abducted position of the early tuberculous hip The attitude, 
therefore, forms a sign of considerable diagnostic importance m dis 
tmgmahmg between the two lesions 

Mobility of the IIip Joint During the active stage, the affected 
hip joint mvariably shows limitation of abduction, medial rotation, 
and flexion These movements are ditnuushed, first because of the 
spasm of the adductor muscles, and, at a later stage, because of the 
true shortening of these muscles Still later, the deformation of the 
femoral head provides actual mechamcal conditions which prevent a 
full degree of movement Perthes noted that abduction was limited 
even under anaesthesia 

The trochanter on the affected side is much more prouiment than 
normally, and appears to project unduly m the lateral direction. If 
the trochanter is grasped from before back^va^(l8, between the thumb 
and the fingers, its antero posterior diameter will bo felt to be definitely 
thickened as compared with the normal aide 
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The muscles on the affected side are usually under dev eloped but 
the atrophy is due more to lack of use than to any trophic disturb 
ance such as is so common and constant a feature of the tuberculous 
hip joint In spite of the considerable deformity of the head of tlie 
femur there is little if any shortening 

3 The Stage of Recovery The subjective and objective Mgus 
gradually dimmish m mtensity until finally a stage of apparent 
recovery is reached m which the function of the hip jomt is restored 
so completely that there is little or no difference from the normal 
Two signs however persist through life viz trochaiitenc thickcnmg 
and limitation of the range of abduction 
X“ray Appearances 

The X ray appearances are of a very special and interesting t)po 
and usually qmte charaetenstic of the disease 

A Changes in the Femoral Head (t) Fhiileniig The head 
at first is sbghtly reduced in its vertical diameter but with no appre- 
ciable increase in its lateral extent Later there is a uniform opacity 
of the bony nucleus and thereafter signs of irregular calcification 
appear which denote the commencement of the next phase 

(ii) FUttemng plus Fragmentation There is now apparently some 
breaking up of the bon^ nucleus of the epiphysis into a mmiber of 
pieces The pattern is not uniform aad the size and number of these 
bony islands vary cousiderabl} The condcnsatiou of Imie salts in 
these fragments produces Itypcr calcification of the head as compared 
with the head on the other side 4t the same tmie the head becomes 
still more flattened and as it expands it creeps out of the aceta 
bulum m the direction of the great trochanter 

(ill) Flatteniig uith Fusion Changes tw tie Disoigani etl Nucleus 
This marks the onset of the healmg stage The bonj islands coalesce, 
and the density of the epiphysis diminishes until the shadow becomes 
not only miiform but comparable with that of the other side The 
head however remams flattened 

(tv) Tie Expanded Flattened Head Even after the disease Ins 
healed a deformity of the head still remams and usually persists 
throughout life though possibly lu rare cases where there his been 
no weight bearing on the joint the ooraial contour niaj be preseri cd 
B Changes in the Neck of the Femur The upper part of the 
neck 13 expanded and its metaphysial end becomes rounded olT At 
the same time the neck becomes progressively shorter but it docs not 
usually bend 

Platt describes an alteration m calcification which produces an ill 
defined spong> zone in the upper part of the neck This occurs at an 
early stage of the disease but m the second sta^e is rephcetl a 
more regular pattern like arrangement consistmg of areas of condcusa 
tion 

C Changes in the Acetabulum Usually little if any change 
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can be detected m the acetabulum, but there can be httle doubt that 
some alteration exists ^Vreas of condensation and zones of irregular 
lime absorption may be seen but the appearance is usually ill-defined 
and difficult both to interpret and to describe 

DiAGNO&fS 

It 18 not difficult to recognize a fully developeil case especially if 
radiograms are available In the early stages however there are cer 
tam points of sumlanfcy to early tuberculosis not yet involving the 
bone The distinguishing points between the two are that pseudo 
coxalgia usually affects males of from 5 to 10 years of age pain is 



Fio 203 — Oateochondntis of the Capital Epiphjsis of the Femur Bilateral disease 

an inconspicuous feature , extension and sometimes flexion, are fairly 
free , and the patient is usually a healthy child otherwise A von 
Pirquet tuberculin test is usually negative but even a positive reac 
tion does not entirely exclude pseudo coxalgia Tuberculosis may 
affect either sex, at any age, though often the subject is young , all 
the movements of the hip jomt are usuahy hunted , the child is obvi 
ously unhealthy Frequently other signs of tubercle are present and 
the von Pirquet test invariably yields a positive result 

Prognosis 

Pseudo coxalgia la a selfhmitmg disease with a strong tendencj 
to spontaneous recovery In a resume of the end result* Legg stated 
tint m his experience relief from weightbearing m no way affected 
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the end results, i e m those c^es m which weight bearing %sas not 
allowed, no better result was obtained than m those cases m wluch 
weight bearing on the affected leg nas permitted throughout the course 
of the disease He also showed that the final results could be placed 
in one of two categones, and that there weredistmct differences between 
the two tj^ies of case 

1 The mitshroom type does not show marked atrophj or fragiiien- 



FiG 209 — An atjpical form of pCTtbes* Dise&se vshero tlio londition has invaded 
the ^erk of the Hone 


tatlou of the epiphjseal bone centres In some cases the epiphysis 
uugrates considerably towards the great trochanter, while m others 
this displacement is shght Abduction, and, at tunes, rotation, is 
Imiited when the epiphyses show marked nugrition , othennse niotiori 
at the lup may be restored to normal m adult lib In this type there 
is also less shortening 

2 The fragmenlal OjjK shows marked variation in X ray density 
m the epiphyseal centre and the neck, fragmentation of the epipiiyseil 
bone centre ind shortening and rounding off of the up|>cr end of the 
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neck In Iced the epiphyses m some cases seem to be obhterated 
The altJimte hniitatioii of iiiovement ml the permanent shortening 
of tl c ICg, ire geuerall) consi Rnl le in this variety 

Moller exanimecl the end result m seventy four cases and found 
that 51 G per cent had a permanent limp and nere left with hip move 
ments considerabh restricted In addition to actual disability there 
appears to be bttle doubt that the disease defimtely predisposes to 
arthritis deformans at a later age 

Schmidt discu&ses the prognosis of Perthes disease in t\\ enty one 



bin "10 The effects of 1 ll cs d case Tl e cond t on Las healed apparently w th 

con dcril Je lefom t> The ch Id walked » tl only a very b 1 ght 1 mp 

undoubted cases of the affection Seven shoved no residual impair 
ment of joint function but three of thej>e had radiological evidences 
of coxa valga luxans and the mushroom shape of the head of the 
femur could be seen Nine had some degree of limp and limitation 
of movement together vvnth X ny signs Tl e end results were satis 
factory m the various cases m proportion as tlio early treatment had 
been systematic Perfunctory treatment led to poor results The 
inference IS dra vn that the prognosis of Perthes disease although good 
oil the whole is less certainly favourable tlan has been supposed and 
IS defimtely unprov ed by early treatment by rest a ith traction followed 
by plaster support 

TwiATMENT 

It is generally agreed that no active measures seem to have been 
successful m modifying the pathological process The ami of treatment 
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to (la^ then is to protect and pres.er\ e the uoriual contour of the femoral 
head The best method of domg this is b} traction applied to the limb 
m order to diimm&h the mter articular prc4>»ure and in some case* this 
traction is continued until healing has occurred In the acute stage 
he should be confined to bed, with traction apphed to the abduct^ 
hip for some months A plaster of Paris spica is then applied ami 
later this is discarded in favour of a Thomas s walking caliper 

Sundt was able to watch over a long penod, the effects of treat 
ment or lack of treatment m the follow mg three groups of cases 

1 ismeteen cases m which, the hips were immobilized for two yean> 

2 Sixteen cases m which the hips were immobihzcd for one jear 



Fig 11 — Osltochondntis Deforn nns Ck>xs JuTenjli^. In rarlv ttage m the Itig) I 
Uip Joint 

1 Twenty three cases which were allowed complete freedom 
tliroughout 

He IS qmte defimtely of the opuiion that no differeiiCL in tin degree 
of the deformity was found between the three groups 

It <5061113 reasonable to presume however that the final deformitj 
of the femoral head wall tend to be less marketl in the average treatcil 
case 

In spite of Sundt a findings and especiallj if the infective theorj of 
the etiology is adopted it is a sound practice to immobilize the hip 
]omt for a short penod In particular marked spasm considerable 
limitation of abduction or some degree of pam are very definite indi 
cations for immobilization treatment Any adduction deformity should 
be carefully corrected either by gentle stretching undtr an amcsthitic 
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or by the method described lu the treatment of an early case of tuber 
culoua arthritis 
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Operative Treatment 

Operati\e treatment of any tj-pe is not warranted during the active 
stages and should be confined to stabilizing operations in the later 
stages when arthritis has developed 

OSGOOD SCHLATTER DISEASE 
In 1903 Osgood reported tea cases of epiphjsitis of the upper 
end of the tibia in boys Several months later Schlatter described 
a similar condition At first it was thought to be simply a traumatic 
separation combined sometunes with an actual fracture of the epi 
physis This of course does sometimes occur but the true Osgood 
Schlatter disease shows in addition characteristic bonj changes which 
stamp it as a definite disease entity 

The tibia is developed from four centres — one for the shaft one 
for the lower and two for the upper epiphysis The tubero&ity usuallj 
anses as a tongue like protrusion from the lower end of the upper 
epiphysis but it may have two centres of ossification one extending 
down from the epiph} sis and one leachmg up from the shaft WTiiie 
the centre of ossification for the head appears first ifc mutes with the 
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shaft last There mav be earlier points of union ui the tubtrositj 
which more easily permit circulahoa in the fragments 

Partial separation of the tuberosity from trauma such as \nolent 
contraction of the quadriceps muscle occurs mostly in males between 
the ages of 16 and 18 There is munediate pam o\ er the affected site 
aggra\atel bj any attempt to straighten the knee the tubetosit\ is 
tender an I swollen and radiOomus show the detachment of the 
tongue like epiphjsis 



\ 
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Fig ^13 Osteochondr t softbeanteriorpartof 
the Upper T b al Ep phjs »— kno n also «s 
0 good Schlatter s di'^a^ 


True Osgood Schhtter 
disease occurs at an earlier 
age Us lall^ from 13 to lo 
111 mo&t cases injur} is to 
son c extent an exciting 
factor but it does not pla) 
the prominent part that it 
does m the traumatic sepa 
ration 

The onset of pam and 
local tenderness is insidious 
The patient first complains 
of some aching m front of 
the knee after any exercise 
or after ^ long walk In 
inau} cases such o\ er cxer 
tioD IS the onl} histoi} of 
trauma obtained The pam 
IS increased b\ full solun 
tary eitension of the jomt 
since the affected epiphisw 
13 then pulled on by the con 
traded quadriceps muscle 
T1 ere is also pam on pas 
«ix e complete fie'aou as the 
epiphy'is IS then drag„e<.l 


on b} the stretched quadriceps The epiphysis itself is tender and in 
many cases there is some localized cedenia 

The radiographic appearance is characteristic The texture of the 
bone nucleus of the epiphjsia is altered it is irregular in contour or 
exen fragmented There ma) be localized hazine a in the adjacent 
tibial metaphysis 

Ollerenshaw reported thirty two cases the luajonty occurnn* in 
girls three cases were bilateral He states thit a fracture of the 
lower edge of the patella may accompany it 


Osgood Schlatter disease has to be differentiated from osteomythtis 
sarcoma of the head of the tibia bone cysts and infra patellar bursitis 
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The first three occasion little difficult}, but an infra patellar bur 
sitis inaj be difhcult to distinguish unless fluctuation is present Aspira- 
tion of the bursal fluid usually indicates the source of the trouble 

Treatment 

The condition is treated very much like an epiphyseal separation 
First, a plaster case is apphed, /bUoued later by a Jones’s knee cage 
wnth a stop joint to prevent undue flexion , last of all ph} siotherapy 
IS emploj ed In contradistinction to the treatment of fractured 
patella, v\ eight-bearing is permitted from the start but if there is 
great tenderness, rest in bed, or the use of crutches, may be insisted 
on Flexion of the knee joint is not allowed for at least five weeks, 
and violent exercises are prohibited for about four months 

Complete restitution of the tuberosity to normal is usual The 
condition, however, is apt to recur, and the cure is never really complete 
until the epipliysis joms up with the tibia 

OSTEOCHONDRITIS OF THE UPPER END OF THE TIBIA 

Ritter reported the case of a girl, 7 jeam of age, who before the 
age of 4 ) ears was extremelj bow legged By the age of 4, one leg 
had become normal m appearance, whereas the other remamed ex- 
tremely bowed Radiograms showed a pecubar condition of the medial 
half of the upper tibial epiph}sis, which, according to Ritter, was 
similar to the appearance in osteochondntis of the hip joint 

OSTEOCHONDRITIS OF THE LOWER END OF THE TIBIA 
AND FIBUL4 

In 1922, Sterne demonstrated a case of osteochondritis of the lower 
end of the tibia and fibula, while six years later Ritter reported a 
similar condition m the lower end of the tibia 


KOHLER’S DISEASE OF THE TARSAL NAVICULAR 
Unfortunately, two quite diflerent conditions have been named 
Kohler’s disease, one affectmg the navicular of the foot, aud the other 
the head of the second metatarsal 

Kohler’s disease of the navicular occurs usually m young children, 
especially between the ages of 3 and 6 It affects boys more com- 
monly than girls. 

The navicular is the last bone of the foot to ossify, and, as it forms 
the keystone of the long arch, it must be subjected to a very con- 
siderable stram while yet in the cartilaginous state 

The disease is distinctly analogous to the condition known as Kien- 
bock’s disease, winch will be desenbed later It is probably an-osteo- 
choudntis, but its cause has not been defimtely established 
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The climcdl manifestations arc often vcrj' slight, aiul consist of 
pain and swelling in the re^on of the tarsal navicular. The pain is 
exaggerated by weight-bearing, and the affected region is sensitive to 
movement and tender on pressure. There may, or may not, be reddish 
discoloration in addition to swelling. The patient limps, and usually 
walks and bears weight on the lateral border of the foot, to relieve 
the affected side. 



Fio. 214. — Ostcochondntis of the Tarsal Nancular—known also as Kohler’s disease. 

The condition is usually detected from the phj’sical examination 
in conjunction 'vith the hisfoiy, and is coufirnied by the radiograms 
which reveal definite changes in the bone. These changes consist of 
a narrowing of the bone in its antero-posterior diameter, along witli 
a condensation of the bony structure so that, from the lateral vietv, 
the navicular may look lie a sixpence seen on edge. There is no 
fragmentation of the bony nucleus. The joint spaces renuiu clear, 
and the neighbouring tarsal and metatarsal bones are normal in 
appearance. 

Tbeatmekt 

Thg treatment of this condition is comparatively simple, recovery 
usually occurring in a fe\Y months. A plaster case should be apph’cd 
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to hold tliL foot m i blight \amb jiosition and %\ eiolit be irm^ pro 
\ Lilted bj the U''e of trutchcb Vfter a fetv \\ ecki> the plaster is removed 
and adhesive strapping used to support the ankle and the mid tarsal 
region The boot is fitted with a Thomas s heel le with the medial 
half of the heel prolonged forwards towards the sole and sponge rubber 
pads inserted to rehev e the atr iin on the longitudinal arch and especially 
on the navicular 

It IS advisable to investigate any possible focus of infection especi 
ally the tonsila If such a source is found it should be ehmmafed 
Later flat foot exercises gentle massage and contrast baths are pre 
scribed 


EPIPH\bITIS OF THE CALCANEUS 
Thepostenor part of the calcaneus has a separate secondary centre 
of ossification which fits on the back of the mam portion of the 
bone like a cap It appears at the age of 8 and fuses with the parent 
bone about the age of 14 V. pathological process affecting this epi 
phjsis was first described by Sever and vanous writers m recent years 
have since drawn attention to it 



Fio '*15 — Osteoehontinl * ol the Epfhjse of the Cakancus 
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There is frequentlj a histor) of autetedent injury, ulucli is often 
slight m nature and mty c\en consist of nothing more than ninniug 
about on liard roads in hoft ihocsi 

The onset is gradual and insidious The first sjmptom is usually 
a hmp which may, or ma> not, be accompanied by pam situated o\er 
the affected epiphysis The pam is aggravated by wearing shoes with 
no heels, as this considerahJ) increases the traction exerted on the 
epiphysis by the calf muscles It is also increased by the pressure 
of the shoe, and, as swelling is usually present, the discomfort is con 
siderable if the patient wears his usual size of shoe Tenderness can 
usually be elicited a\ er the insertion of the tendo calcaneus, and the 
patient shows a marked disinchnation to make a full step as this entails 
dorsiflexion, and consequent stretching of the tendon 

X-ray Appearances. A lateral view, and an antero posterior one, 
with the foot m full doraiflexion, should be taken Marked irtegulanty 
of the epiphjsis and diffuse thickening can be seen The epiphyseal 
line IS cloudy and partially obliterated, while the epiphysis itself w not 
uncommonly fragmented 

OlAONOSlS 

In the differential diagnosis the following conditions have to be 
considered calcanean bursitis , tuberculous and pyogemc infection 
of the calcaneus , and teno synovitis of the tendo calcaneus 

pROcnosis 

The duration of the acute condition is short, varying from a few 
weeks to a few months Under appropnatc treatment, the prognosis 
IS excellent, but recunences are possible until the parent bone ami 
the epiphysis are sohdly muted 

Treatment 

The objects of treatment are to relieve the strain on the tendo 
calcaneus and to prevent weight beanng on the calcaneus In cases 
of unusual seventy it is sometimes necessary to apply a plaster case 
to the affected leg from the toes to just above the knee, to hold the 
fopt in a shght eqmnus positaou and relax the puU on the tendo- 
calcaneus The plaster should remain on for about three weeks, and 
at the end of that time adhesive strapping should be applied round 
the epiphysis 

After the plaster is removed, physiotherapy, m particular niass.agc, 
radiant heat, and diathermy, are beneficial in rehevnng the acute sjTup- 
toms A sponge rubber heel should be worn inside the shoe, and 
oidmary rubber heels fitted and used dunngthe period of convalescence 
Full weight bearmg is allowed at the end of two months from the 
start of treatment 

Vertebral Epiphysitis or osteochondntis juvcnalis dorsihasaM 
been described For a full discussion of this disease, the reader » 
referred to the section on deformities of the spine 
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COXA VARA 

In tlie adult femur tlie neck is set on the shaft at an angle which 
vanes from 120 degrees to 140 degrees A decrease in this normal 
neck shaft angle is kiionn as cova van, wliile if the angle is over 140 
degrees, coxa valga is said to bo present 

Coxa vara consists, therefore, of a depression of the neck, and is a 
feature of many different conditions, although at one tune it m as thought 
to be due invanalily to active softening and bending 
of the bone The depression of the neck tesulte in cer 
taiu obvious mechanical disadvantages The normal 
ipposition between the joint surfaces is lost, since 
the head of the femur no longer accurately fits the 
acetabulum The trochanter is displaced upwards 
and hence, durmg abduction, is habte to impmge on 
the side of the pelvis Tlic marked shortening of the 
hmb leads to a waddling gait, not unlike that of a 
congenital dislocation of the hip As coxa vara is a 
symptom of many diseases, it is usually classified 
according to the condition which causes it The 
followmg classification is substantially that of Key 
A. Congenital Coxa Vara. 

Coxa vara may be a primary congemtal de 
fornuty, occurring alone, or in association with other 
congenital defects, especial!} defective growth of the 
femur It may also be a secondary congenital error, 
when It 18 associated with some intra uterine affec 
tion of bone, such as achondroplasia 

Congemtal coxa vara, also described sometimes 
as cervical or infantile coxa vara is characterized, 
according to Fairbank by the presence in a radio 
gram of a tnangular piece of the neck adjacent to 
the head being separate from the rest of the bone 
The coadition is often bihtera! and often symptoms 
are evident as soon as the child walks but they may 
be delayed for some years 

The patient is usually small in stature and limps, Perthes Disease, 
and, in bilateral cases, rather resembles a congemtal 
dislocation Often there is pain and stiffness On examination the 
great trochanter is on a level higher than the normal wth consequent 
shortening of the hmb Rotation and abduction are hmited, while 
there may be a flexion contracture present 

A typical case shows interesting radiographic features which are 
tabulated as follows although all may not be present m one case 
(1) The angle of the neck is reduced to something below a nght 
angle 
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(2) The neck vanes m length but is short and may even be non 
existent and may be fragmented through incomplete ossification 
Often the neck shows a prolonged lower extremity which fonns a down 
hanging hp 

(3) The head is unusually translucent situated low m tlie aceta 
bulum and may be fluff} in outbne 

(4) There is a fragment of bone triangular m shape occiip}iug 
the lower part of the neck close to the head This is boimded by two 
clear bands traversing the neck and forming an inverted V The 
inner band is the epiphyteal line while the other is abnormal 

(5) There is some deformity of the acetabulum due to the rani 
position of the head 

(6) In extreme cases the great trochanter curves inwards is beakefl 
and may articulate with the ihum above the acetabulum 

Golding includes the uncromeha due to a short femur m this group 
smce he sajs it is merely a variation of and m some cases the early 
stage of the same condition 

Treatment The only method that offers any real hope is accord 
mg to Fairbaok an osteotomy In choosing the position afterwards 
the deformity is corrected to an extreme degree so that a coxa valga 
IS firoduced The bone division is carried out a considerable distance 
below the trochanters It has to be remembered that the upper 
fragment is mobile and s hable to flex The osteotomv is done obli luelj 
from above and outside downwards and inwards so provading a sharp 
end to the lower fragment to impact into the cancellous tissue of the 
upper 

B Acquired Coxa Vara 

This group IS classified on an aoatonucai basis according to whcthix 
the primary error is situated in the bead of the femur the cpiph}*si3 
the neck or the trochanteric region The foUowui^, table indicates 
the respective causes of each type 
(«) Capital Coxa Vara 

(а) Perthes Disease 

(б) Destructive Arthritis (pyogenic tuberculous Chircot 
etc ) 

[it) Eptp) jseal Coxa \ara 

(а) Idiopathic 

(б) Traumatic 

(ill) Cenica^ Coxa Tara 

(u) Developmental or constitutional disease — (rickets o-tc 
itis deformans etc ) 

(6) Destructiv e disease — (tuberculous ostcom} ehtis etc ) 

(c) Fracture vnth mal muon 
(it) Trochat leric Coxa T ora 

(а) Destructive disease as above 

(б) Fracture with mal luuon 
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If such ail anatomical cl vssification is adoptol m descnbmg inli 
Mdaal cases the term co’f i \an should be preceded by an adjec 
tive indicating the site of ina\iiiiuiii deformity and supplemented by 
a dei>cnptiou of the etiological factor e g capital coxa vara due to 
Perthes disease or trochantene coxa vara due to old fracture 
The mijont) of the above t}*pes of coxi vara are discussed m the 
chapters devoted to the underlying lesions The epipbjseal type alone 
mil be described here 
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Epiphyseal Coxa Vara 

Incidence The condition occurs mote often m males in the 
proportion of aboit 5 to It commonly occurs between the ages 
of 10 and 17 when the capital epiplijsis of the femur is actively grow 
ing although jn females it ten Is to begm at a rather earlier age than 
in males It is not usual to find the condition bilateral 

Symptoviatologv 

Epiphyseal coxa van may be idiopathic (non traumatic) or trau 
matic 

(o) The Idiopathic Type There is seldom any history of preced 
in^ illness or constitutional disturbance T1 e onset is grad la) and in 
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many cases the earUest symptom is that the patient gets easily tired 
after walking or standmg He may then complain of pam, nhich maj 
be confined to the hip but usually radiates dowu to the lower thigh 
and knee These s}Tnptom3 are e\anescent and disappeir for a tmie 
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{b) The Traumatic Type In this type the patient has usually 
had a fall or received a blow on the hip some time before In many 
cases however the trauma is very tnvial and not infrequently the 
history is elicited that the patient had some disturbance m the affected 
hip even before the injury Following on the trauma there is usually 
a dull ache associated with a little disability in the hip although occa 
sionally the pam la so severe that it prevents tlie patient from being 
able to walk 



Fia 219 — Cos* Vara following fracture of th® base of the Iveck and impl cat ng ll e 
Troebaater 

Etioujgv 

I Organic Disease Theory At one time adolescent nckets 
was considered to play a prominent part in the ongm of epiphyseal 
coxa vara Later this conception fell into d^repute although sub 
sequent writers have from time to time revived the theorj of late 
nckets 

FroeUch advanced the theory that the condition was due to a low 
grade staphylococcal osteitis and m two cases of coxa vara actualij 
obtained cultures after boring into the trochanter 

Othera behev e it to be a constitutional disease while recent authors 
cniphasixmg the frequency with wl ich it occurs amongst fit children 
suggest that it oves its origin to some cndocnnc disorder 
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Kienbock believes that the cause of the trouble is aa endocrine 
disturbance mduced by disease of the hypophysis with consequent 
wealiemng of the skeletal system which 13 overburdened by the exces 
sive bod} weight As a result there occur in, the region- of the growth 
zone microscopic fractures and aseptic necroses which are of endogenic 
ongin but affected by exi^emc induences ICienbock therefore sug 
gests designating the condition as juiemie hypophyseal malacia of 
the neck of the femur 

2 The Static Theory It is assumed that there exists some 
disproportion between the body weight and the strength of the femoral 
neck as a result of which the neck becomes bent down WHntman 
believes that m those adolescents who develop coxa vara there has 
been a mechanical predisposition m the shape of a shght depression 
of the neck due usually to early ncketa ^\^len this depression is 
present the part is subjected to increased strain, and eventuall} coxa 
vara arises 

3 The Traumatic Theory Vatiy writers consider the condition 
to be a purely traumatic separation of a normal femoral epiphysis 
The epiphyseal hue la said to be the weakest part of the notraal adolcs 
cent bone 

In some cases 16 is possible that the separation is due to a patho 
logical condition m the femoral neck which results from repeated slight 
traumata and which paves the way for the final mjury which causes 
the actual displacement 

There is no doubt that tnuma and static influences are both tm 
portant factors in the development of epjpb}sea] coxa vara but it is 
probable that they must act upon a femur m which the epiph} sis is 
less firmly attached than normally The pathological conditions which 
cause the loosemng of the epiphjsis ate not definitely known but Ke} 
points out that they may be neither in the bone nor 111 the epiphyseal 
cartilage but m the periosteum of the femoral neck In childhood 
this periosteum is thick and thrown mto folds or ndgcs known as the 
retmacula of Weitbreclit actually it is the chief factor m holding the 
head in place In adolescence this penosteimi begins to atrophy, and 
to approach the adult type thus tending to produce a point of weak 
ness at the epiphyseal line He also points out that most cases of coxa 
vara give a history of very rapid growth previous to the epiphystal 
displacement and he thinks that diinng this period the ponostcuni 
crossmg the epiphyseal hne is stretched and thinned and consequently 
weakened thus permitting the epiphysis to be easily separated 

Faubank desenbes a fonn to which he gives the name tnfanlile 
coxa vara He pomts out that the epiphysis is set obliquely on the 
neck and faces upwards and medially Thi 3 setting somewhat iiuecuro 
as a means of supportmg the body weight is strengthened by a spuf 
projecting from the lower half of the metaphysis W alnisley has shown 
that this spur provides a natural ledge on which the epiphysis rests 
Occasionally the spur ossifies from a separate secondary centre wliicb 
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may reiuam isolvkl from the rest of the inetaphysjs bj a stnp of 
cartilajjC till puberty This increase in the amount of cartilage weakens 
the neck lu proportion to Uic body weight wlule the inadequacy of 
the spur increased occasionally by fragmentation of its centre allows 
the epiphjsis to slide gradually downwards 

Physical Signs 

During its early stages the condition is associated with consider 
able pain but by the time the patient i8 seen the disease is usually 
well developed and the painful acute stage is passed He walks with 
a waddlmg gait the body swaying over to the affected side The 
pelvis on the sound side tends to drop when weight is borne on the 
affected extremity 



tjo 2 0 — Aa Eariy Trauuwl c Case of Coj-a Vara 
The eeparstlou haa been e sbt aod ivn I and be au'« of 1 e gap between tbe T agmenU n an pu 
at e reduct on may be a tenip cd. 

The patient stands with the leg rotated laterally and slightly 
adducted while mspection shows the pelvis to be tilted down on the 
affected side A slight scoliosis towards the affected side is present in 
the lumbar region and towards the sound side m the thoracic The 
buttock is atrophied and the gluteal fold loner than on the normal side 
On palpation of the groin a hard mass can often be felt which 
moves with the femur it is the thickened head and neck 

’Measurement shovs the trochanter to be higher than on the sound 
side the tip being usually situated about i inch above Nelatons line 
Aloveinent on the affected side is linutcd \\ ith the pitieiit recum 
bent on his back the position of tbe leg is one of lateral rotation and 
slight adduction Flexion is hunted to about 80 degrees or 90 degrees 
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and as the thigh is flexed it rotates laterally Adduction and lateri] 
rotation are free but abduction medial rotation and hyper extension 
are greatly restncted 

In a recent complete separation the signs resemble those of recent 
fracture of the neck of the femur and it may be possible to elicit a 
soft muffled crepitus 
X ray Appearance 

The condition is progressive and the X ray appearance varies witli 
the stage 



PiQ 221 —Coxa Vara 
Ibrre Is • ta b Ue deromutr oa toth sides. 


(2) The Pre slipping Stage BraJsford describes the X ray appear 
ance of the upper end of the femur m the pre slipping stage There 
is some increase m the density of the metaphysial edge of the 
epiphysis and of the metaphysis m part or throughout its whole 
length with some ■vvoolhness of the outhue of the cxtreimty of the 
diaphysis Those features should be sought for in children suffering 
from discomfort or pain in the hip jomt. Their recognition demands 
measures to prevent shpping 

(2) JSarly Stage The head of the femur lies m tJie acctabtilum 
but IS rotated so that its lower and postenor borders are displaced 
downwards and laterally The head is slightly displaced m relation 
to the neck its lower border projecting as a beak like jirocess bcloiv 
the lower margin of the neck The upper margin of the head is thinned 
out and separated by a short distance from the prominence niatle by 
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the upper angle of the uietaphjsis The femoral neck bears its normal 
relation to the shaft, but its upper border is lengthened and rougldy 
convex upwards, wlule its lower border is shortened and also appears 
to be more sharply curved iipnards than normally The lower border 
of the neck is buried in the concave cervical surface of the epiphjsts, 
and appears to be shortened In the angle between the lower border 
of the neck and the under banging head, new bone is formed 

(3) Advanced Type The femoral head is atrophic, especially m 
its projecting lower half, and it has now become so rotated and dis 
placed that only a small anterior portion is actually in the acetabulum 
The articular surface is thus directed medially, backwards, and down 
wards The projecting lower edge of the head is now curved laterally 
and upwards, and in contact with the lower border of the neck 
The neck is thick and short, and its lower border sharply bowed 
upwards. The neck shaft angle appears to be decreased to about 
90 degrees The joint space is clear and there is usually no evndence 
of arthritis 

In eases where trauma has been severe, the head is often com 
pletel^ separated from the neck, and hes loose m the acetabulum 
Except foe this displacement, the contour of the bones is normal, but 
the joint margins and the joint space may be hazy from the extra 
vacation of blood 

Diagnosis 

Diagnosis is suggested by the characteristic history, the age of the 
patient, and the adducted, laterally rotated position of the hmb In 
addition, the radiographic appearance is so characteristic that the con 
dihon should never be missed 

Div FERbVTIAt DIAGNOSIS 

Coxa vara is to be distinguished from tuberculosis of the hip, 
osteochondritis, and congenital dislocation 

The tuberculous fnp is adducted and medially rotated, with move 
ment hmited in all directions The atrophy is greater, and the hip 
13 more sensitive and painful even while at rest 

In osleocJiondntts the Justory, the bnutation of movement, the 
slight atrophy, and the shortening are identical vvifcli those of a mild 
coxa vara The chief points of difference are the age of the patient, 
and the X ray appearance Osteochondntis rarely begins after the 
tenth year, while epiphjseal coxa varv seldom begins before it In 
osteochondritis the head is not displaced but actually deformed, and 
may in the mushroomed tv’pe ‘ overflow” on to the upper border of 
the neck 

In congenital dislucaiton of the Jnp, there is a historj of lameness 
from birth In addition, the head of the femur may be palpated out- 
side the acetabulum, and telescopic movement can be elicited m the 
majority of cases 
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Brailsford believes tbafc renal nckeis may produce a disorganiza 
tjon of the metaphysis very like early cases of a slipping epipiijsis 
Renal nckets therefore should he excluded before any operative pro 
cedures are undertaken in these cases, the unne being examined for 
albumen on several occasions 

Prognosis 

In makmg a prognosis the fact must be considered that m a pro 
portion of cases — about 1 m 60 — the second hip becomes affected 

The end result depends to a certim extent upon the degree of 
displacement of the head but it may be modified bj treatment 

A renew of the end results from ranous sources forces the con 
elusion that save m the exceptional case, manipulation is apt to do 
more harm than good This impression is reinforced bj operative 
findings The appearance of the usual tj-pe of shpped epiphysis at 
operation is such as to convnnce the surgeon that if manipulation had 
been attempted the strength required to reduce the displaced head 
would have done irreparable damage to the cartilaginous joint surfaces 

Host patients intb a displaced epiphjsis dereJop arthritic changes 
during adult life 

Treatment 

The obnous treatment is to reduce the displaced epiphj sis and 
to maintain ahgnment until it becomes fixed 

The methods employed are usually cither prolonged fractiou la 
adduction or open reduction 

The treatment however depends to a great extent upon the length 
of time which has elapsed since the onset of symptoms It is obvn 
ously futile to attempt to reduce by traction a separation which has 
been present for months 

For purpose® of treatment epiphyseal coxa vara maj be grouped 
into four common chnical tj'pes 

1 Earlj traumatic cases 

2 Cases of some duration yet with an obvious Ime of demarcation 
between the neck and the separated epiphysis 

3 Healed cases m >oung adults 

4 Older cases wuth arthritis 

1 The Early Traumatic Case In this tjpe the head is normal 
m contour but has been displaced and thert ina} even be a space 
between the neck and the upper maigm of the head The duration 
of symptoms is usually short 

ardle has shown that the Ixat method of treatmg eatlv casts of 
shpped epiphjsis is b) means of traction m a position of idluctioo. 
There is much less trauma m this method than m aiiv manipulative 
method and therefore the likelihood of ^vttmg a good movable hip 
jomt IS greatly increased The patient is placed m a w ell made Jonc® » 
spmal frame constructed with extension ends to the leg jiieccs >0 
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provision is inaile for abduction of the lower limbs Stripping cxteii 
sious witii tapes arc ipphcil to both legs from the groins to the 
malleoli iiid the grom striiia fixed on the stile of the lesion Both 
limbs ire baiida^cd to the frame and on the ifTccted side this bandage 
IS used to correct griduallj the lateral rotation iihich is generally 



(a) (6) 

Fjg 2”. — (o) Cosa \arA from a dipped Ep phjsia of some months duration Open 
reduction u the appropriate tieatoient After reduction 

found to be present A steady and increasing tractioa ts thereafter 
applied to the affected hip in an adducted position The greatest 
care is taken of pressure pomts which are rubbed with spirit until 
dry and then powdered about eve^ four hours day and night and 
the extension tapes tightened at tho same time Control Xrajs are 
taken ever} fourteen daja until the epiphysis has slipped back into 
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place and traction is continued for a period of at least a mouth after 
tins has occurred 4ften\ar(ls the frame la removed but the patient 
13 kept recumbent and is allowed free active non weight heating 
exercises at the hip jomt Later the patient is allowed up m a walk 
mg cahper splint nluch is worn for at least a year from the tune treat 
ment was commenced Exercises in recmnbeucj maj be continued 
with advantage 

Key ad\nse3 the use of cod liver oil aud phosphorus dunng con 
valescence 

2 The Advanced Case of some months standing but with 
an obvious Line of Demarcation still present between the Head 
and Neck This is the most common type of case The head has 
shpped well down on the neck but although deformed and sickle 
shaped it is still recognizable as a sep irate mass of bone Reduction 
by manipulation is impossible and open operation therefore must be 
resorted to The hip ]omt is opened through a Smith Petersen mci 
Sion and the head freed from the ueck to which it is firmly fixed by 
a broad gouge Eien after it is freely separated it is somewhat dilfi 
cult to get an accurate replacement owing to the free mobihtj of the 
capital fragment This fragment may be temporanlj fixed by towel 
chps which penetrate and gnp but do no damage or bj holding it ui 
the acetabulum with a small gouge while the leg is abducted and m^ially 
rotated until the neck is manipulated into accurate apposition ^\hen 
good apposition is got a gmde pm is introduced up tliroiigh the neck 
aud followed by a Smith Petcrseu nad m the same way as a fractured 
ueck of the femur is dealt with I^o plaster is reqmred and moveuienta 
ate begun at an early date 

Subsequent treatment should be on the same lines as ui the early 
traumatic cases 
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3 The Treatment of the Healed Case in Young Adults In 
thjs type the liead ls markedly deformed the neck is thickened and 
its upper surface rests against the upper portion of the acetabulum 
^o hne of demarcation is present between the epiphysis and the neck 
and it will be difficult to decide how much bone to take off the neck 
A plastic operation usually results in ankylosis while arthroplasty 
leaies a short leg 

It should be realued at the outset that even an approximately 
nonnal joint is unlikely to result and this being so the operation of 
choice 13 an osteotomy of the femur just below the trochanter This 
is followed by fixation in a position of good abduction and medial 
rotation This can usually be achieved without resort to tenotomy 
of the adductors 

4 The Treatment of Older Cases with Arthritis The treat 
ment of this type is practically that of osteo arthritis and since opera 
tive treatment is a senous matter it should not be lightly undertaken 
Where the patient 13 a poor operative risk, it is better to be content 
with palliative measures such as pliysiotherapy rest and possibly a 
walking caliper If these measures fail to give relief operation may 
be unavoidable or even demanded In such a case the simplest and 
quickest measure should bo adopted and the operation attended with 
the slightest degree of shock is the abduction osteotomy of IlcSIurray 
already desenbed 

This gives a strong painless weight bearing limb whose function is 
extraordinarily good 

AVULSION OF THE LESSER TROCHANTER OF THE FEMUR 

The lesser trochanter of the femur is the comparatively weak struc 
ture mto which the iho paoas tendon is inserted Its ossification centre 
appears about the twelfth year and unites with the shaft at the eigh 
teenth so that during the intervening years it is liable to be avulsed 
by undue traction exerted by the ilio psoas 

The cause is usually traumatic and the condition therefore more 
often occurs m boys who are more subject to mjury 

Symptoms 

One of the functions of the ibo psoas tendon 13 to flex the hip 
joint and therefore where the trcxdiajiter has been avulsed the 
patient is unable to perform this movement In consequence a limp 
develops and at the same time attempts to carry out the movement 
are pamful 

On examination tenderness is elicited ui the region of the lesser 
trochanter and when the patient lies on his back on the examination 
couch, he is unable to raise his thigh He is also unable to mount 
stairs unless he drags the affected limb after the sound one He cannot 
bend from the hip and fails to pick up an object from the floor 
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in X ray examination reveals the separation of the epiphjsis 

The prognoais is good 

Treatment 

Complete immobilization is unnecessary , it is usually sufficient 
to put the patient to bed in a sittmg up position, i e the Fowler posi 
tion At the same time a means of preventmg some abduction of the 
affected side should be adopted The patient uses a back rest while 
sleeping Umon usually takes place in about six weeks 


OSTEOPOROSIS OF THE CARPAL BOXES 

This rare condition was first dcscnbed bj Kienbock m 1910, as 
an affection of the carpal lunate bone Since that time a considerable 
Nolume of bterature has accumulated, and many hypotheses have been 
advanced to explam its occurrence It may affect many of the carpal 
bones m addition to the lunate — Buchmann, for example, states that 
it maj also occur in the navicular, the multangulum majus, and the 
hamate So nianj of Buciunann’s cases gave a definite history of 
injury that he has named it traumatic osteoporosis of the carpus 
^VheQ it affects the lunate however, the condition is usually called 
Kienbock’s disease, and when the nancular is involved, Freisers 
disease 

Etiology 

There is usually a history of injury sustained while the hand is 
dorsifiexed but the trauma may be a very insignificant one, and in 
some cases no history of mjury can be obtained 

Both Kienbock and Preiser beheved the condition was secondary 
to on injury of the blood vessels, following rupture of the bgaments 
of the bone ixhausen considered it to be a priman aseptic bone 
necrosis with a superunposed pathological fracture Buchmann says 
that the explanation of the changes mav lie in the theory of Lencbe, 

1 e that there can be no rarefaction without hjpersemia He believes 
that all penpheral traumata are accompamed by a disturbance of 
the vasomotor etjuibbnum, which commences with constriction and 
ends with dilatation This phenomenon he calls the traumatic axone 
reflex and he holds that when this is persistent, it gives nse to bone 
absorption 

Mutel and Gerard have grouped the affection into three t^pes In 
the first, fracture is primary In the second type, the mahen is pn 
marj and pathological fractures take place m the diseased bone In 
the third type, the malacia seems to be due to a latent osteoui) chtis 
and the picture is that of an ebumated bone 

ilthough the condition is usually compared with the vanous osteo 
chondntides previously described, it differs very inatenallv from them 
It affects, for example only fuUy formeil tissue, m which growth has 
been completed It is perhaps, more correct to compare it with 
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KuDimel s disease of the spine and witii the absorption occasionally 
seen m certain fractures of the neck of the femur These two condi 
tions probably belong to the same group 

CuNjcAL Course 

The course of the disease can be divided into three stages 

1 An acute stage folio ving the uijury 

2 A. period of freedom soinctinics lasting as long as two months 

3 V period of the actual disease the symptoms of which may 
perhaps persist for jears 
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The acute stage follows the mjui} and lasts some weeks The 
trauma is not uncommonly a mild one so that the patient is often not 
disabled It may bo a simple stram accompamed swelling pam 
and tenderness over the lunate with Imutation of the extremes of 
motion 

The painful period is folio ted by an mterval of freedom from symp 
toms which maj last months or even years The penod of active 
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disease then sets m It is chaiactenzed by increasing disability b} 
swelling and tenderness over the lunate In the early stages the pain 
IS aching present only on extreme exertion and aggravated by exces 
sive use of the ivrist but it gradually becomes more persistent until 
in the final stages it is permanent and disabling 

A\hen the condition is well advanced and destruction consider 
able clenching of the hand fads to show the normal prommeuce of 
the head of the third metacarpal This bone may even recede because 
of shortemng m the vertical axis of the affected lunate This sign is 
knoyvn as Tinsterers sign and is said to be pathognomomc of Kicu 
bock s disease Percussion o\er the head of the third metacarpal alao 
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ehclts tenderness and while pushup with the hand is painful pulluig 
actions are said to be accomphshed ivithout any discomfort The 
depression normally situated just below thf* distal end of the radius 
IS obliterated occasionally from the antero-postenor thickening of the 
lunate 

^\ben the disease affects the navicular the apuptoms and signs 
are \ery similar Pam is at first shgbt and felt only on exertion 
but it gradually becomes more and more se\ ere and is finally present 
even when the hand is at rest It maj eieii become so excruciating 
that the patient is unable to sleep Aloycment especially dorsiflexion 
13 limited There is usually shght swelling and tenderness oyer the 
navicular and the anatomical snuffbox maj be obliterated 
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X-ray Appearance In early cases there are no characteristic 
\ ny appearances but later areas of rarefaction aud of increased 
calcification nny be seen Tlie afifccted bone is denser than the others 
and 13 also wider iii its atifero posterior axis but thinned out m its 
short %ertical axis In the later stages the proximal aspect may 
become fragmented and areas may even disappear Changes of an 
osteo arthritic character may also occur so that the articular surface 
of the raibus ui ly show osteoporosis and the points of insertion of the 
hgaments may become roughened 

It is a matter of doubt whether any line of fracture can be seen 
m the early stages Some authors believe that it is present but m 
visible because of the supenmpositiou of bone or because of the 
thickness of the bone Kienbock however beheves that it is not 
present at first but that it occurs secondarily and js pathological m 
nature The first radiological evidence of the condition may be one 
or more small circular or oval areas of absorption or rarefaction m 
the centre of the bone These soon fuse into a large area of decreased 
density and tlirough this area the fracture occurs 

The histological findings in excised specimens vary with the extent 
and duration of the disease but in general there is absorption of the 
bone lamellso with replacement by granulation tissue vvhicb goes on 
to form fibrous tissue instead of becoming calcified This is a slow 
process and the deformity may be aggravated by fresh injuries 

Prognosis 

The progno&ia depends upon the treatment Poor results follow 
unrecognixed fractures of the lunate bone just as they follow unrecog 
nized fractures of the carpal navicular 

Under conservative measures many cases recover completely both 
chmcally and radiograpiicahy It is usual however to find evidences 
of osteo arthritis with severe disability some time after the condition 
has cleared up Other cases have periods of cither complete or com 
parative relief from symptoms while others again become continuously 
incapacitated 

Tbcx nrevr 

Treatment may be either conservative or operative and good results 
have been reported from both 

Conservative treatment should be tried first tlie wrist being put 
up m a plaster of Pans cock up sphnt as for a fractured navicular 
for two to three months 

If after that penod the condition persists lu spite of these measures 
a mce decision has to be made It is tempting to remov e the abnormal 
bone but the truth is that this rarely cures the pam since arthritis has 
started aud will progress m spite of the removal of its cause The 
best treatment is undoubtedly an arthrodesis of the vvnst done after 
the manner of Brittain The symptoms disappear after a successful 
arthrodesis and the loss of flexion is no disability 



CHAPTER X 

PARALYSIS 

Although the types of paralysis descnbed m the beginning of this 
chapter may be of little surgical significance they are of considerable 
importance from the point of view of diagnosis 


THE MUSCULAR DYSTROPHIES THE M\OPATHIES 

Although the vanous muscular dystrophies present obvious differ 
ences they have nevertheless a mimber of common chmeal features 
They are often hereditary and though their manifestations arc often 
present at birth tliey may be delayed until puberty or e\en later The 
essential process m all is a simple inuscidar atrophy the pseudo 
hypertrophic vanetics are produced merely by tlie deposit of fat in 
the affected muscles The newer studies on the vegetative nervous 
control of muscle metabohsm indicate that the dystrophies are affihated 
to the disorders of the vegetative nervous system in which creatmine 
glycine and ammo acid metabohsm am deranged 

The chief chnical types of myopathy which will bo described 
are 


1 The pseudo hypertrophic typo (Duchenne) 

2 The juvenile type (Erb) 

3 The facio scapulo humeral type (Landouzy and Dejenne) 

4 The distal type (Gowers) 

5 Amyotoma congenita 

6 Myotoma atrophica congenita (Oppeuheira) 

I Pseudo hypertrophic Muscular Paralysis (Duchenne Type) 

This is a disease of early childhood Frequently its first symptoms 
are observed when the cLjd attempts to walk but sometimes tlic 
onset 13 delayed until the fourth or fifth year or occasionally until 
after puberty In the late cases previous enlargement of muscles mav 
have escaped notice Boys are attacked much more frequently than 
girls m the proportion of five to one In femaks the disease develop^' 
at a later age and is less severe Sometimes several members of a 
family are affected and although the females usually cscajM tliey may 
transmit the disease to their sons 

468 
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Symptoms 

Usually the first symptom to attract attention is msecunty in 
standing or m \\alking, the child falls easily, gets up clumsily, and 
in going upstairs has to support himself by the banisters 

Enlargement of the muscles is most conspicuous m the calves, 
which often feel firmer than usual The infraspmatus often shows 
enlargement, and is firm as well as bulky and prominent The biceps 
IS commonly wasted The muscles of the forearm and hand are rarely 
involved 

One of the most constant features of the disease is a bilateral atrophy 
or even an entire absence of the latisaunus dotsi and of the lower part 
of the pectoralis major In consequence of this the axillary folds are 
thin or practically absent, and it is almost impossible with the hands 
m the arm pita to lift the patient up, for the shoulders offer no down 
ward resistance 

The degree and the distribution of muscular w eakuess give risy to 
characteristic defects m the attitude and movements of the body 
In standing the child preserves its balance by keeping the feet wide 
apart and throivmg back the shoulders and upper part of the body 
In walking the feet, widely separated, are lifted off the ground ivith 
difficulty, and the body is inclined first to one side and then the other 
This waddling gait is effected by alternate contractions of the gluteus 
medms , these ace necessary to enable the advancing foot to clear the 
ground Occasionally, ivhen the flexors of the hip are not weak, there is 
a “ high stepping ' gait, and in nsing from the supine position on the 
floor the patient employs the classical method of “ chmbmg ** up his legs 
As time goes on certain deformities develop The elbows and knees 
become flexed and the spine shows lateral curvature iJtematively 
the patient becomes bedridden and is helpless, except perhaps as 
regards the movements of his hands The limbs now become thin 
and the muscles — even those of the calf which were formerly enlarged — 
small and wasted The electrical iratabihty of the muscles, normal 
at first, shows a quantitative decrease to both faradic and galvanic 
current when the disease is fully developed The knee jerks gradually 
disappear as the weakness of the extensors of the knees increases 
Sensation is unaffected , weakness of the sphincter? is rare, and 
the general health is not necessarily interfered with until tie final 
stage of the disease The mental condition is generally normal 

Tho disease progresses slowly and insidiously, but it is rare for a 
patient to reach adult life 

Etiology 

The cause of the disease is unknoavn Tmne believes it is associated 
with pineal deficiency, and states that four of his patients showed a 
pineal shadow on X ray examination, indicating premature calcification 
of the glands. 
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The disease is sometimes associated ^vl^h hypoglycamia, and it has 
lately been shown that the creatmme metabohsm is disturbed 

Treatment 

Scientifically planned exercises retard the muscular lesion JIassaf'c 
and friction may be employed to supplement these, but are of mmor 
importance compared with the exercises Tmne treated his cases b} 
pineal substance, 1/lOth of a gram three tmiea a day for three ivecks 
out of five, then thyroid and pituitary, and, as the patient grows older, 
testicular extract Lei\in, m view of the hypoglycaemia, gives supra 
renal extract, 3/200 of a gram by the mouth three tunes a day 
In view of the abnormality in the creatm metabohsm, gljcin has 
recently been given with very marhed clinical improvement 

2 The Juvenile Type of Erb 

In this type the sexes are more equally affected than in pseudo- 
hypfertrophic paralysis It usually begms in the second decade of life, 
and the niusdes of the upper ann and thigli, together with certain 
muscles of the shoulder and pelvic girdles are affected , those of the 
forearm and leg are geaerally spared There is, therefore, a striking - 
contrast between the size of the ami and forearm, and of the thigh 
and leg, in a typical case 

The biceps, tnceps and supmator lougus are the first muscles to 
show any change Subsequently the latissimus dorsi, the lower part 
of the pectoralis major, the trapezius, the serrstus magnus and the 
rhomboids are involved The deltoid and the spmati usually escape 
The atrophy of the serrati leads to bilateral wmging of the scapulfe 
Later m the disease the glutei, the flexora of the hip and the muscles 
of the thigh, especially the quadriceps extensor, become wasted and 
weak The gait and the manner of nsmg from the ground may be 
the same as m the poeudo hypertrophic form 

3. The Facio-Scapulo-Humeral Type of Landouzy and Dejer/ne 
This 13 a type in which weakness of the facial muscles begins to 
develop in infancy, or is present at birth, and is followed by vrasting 
of the scapulo humeral muscles In other respects the distribution of 
the atrophy resembles that of the juvemle form, and the two diseases 
are m all probabdity of the same nature 

The hereditary nature of this type is sometunes shown by its 
presence m successive generations. In many cases, however, no other 
members of the family have been affected 

The charactenstic feature is the early and marked mvolvenieut of 
the facial muscles The orbicularis oris and orbicularis palpebrarum 
are prommently affected, the patient being unable to close the eyes 
completely, or to whistle or blow A sphinx like facies develops the 
lips are everted, the lower lip projects and the mouth has, not inaptly, 
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been compare^l to tliat of a tapir The smile is often peculiar for 
the mouth forms a str light line and the angles of the mouth are not 
drarni upwards and outwards 

liter the facial atrophy develops the muscles of the shoulders and 
the arms arc implicated and subsequently the muscles of the back 
hip and thigh 

4 The Distal Type 

The characteristic feature of this type is atrophy of the distal 
muscles of the limbs especially the evtensors of the wrists and fingers 
and of the toes and ankles The proximal muscles are not affected 
though occasionally the face is The condition may be noticed m 
infancy or not till adult life 

Climcally the disease closely resembles the peroneal type of muscular 
atroph) In the latter however sensory changes in the legs are often 
present and the facial muscles are never affected 

5 Amyotoma Congenita 

This is a rate infantile malady characterized by smallness and 
extreme flaccidity of tlie voluntary muscles by loss of the deep reflexes 
and by a tendency to gradual improvement 

The conditiou is usually congenital and is noticed at birth or shortly 
afterwards In a few cases it has developed m a previously healthy 
infant apparently as a result of diarrhoea or acute bronchitis There 
IS no evidence of either hereditary or familial tendency so that it is 
not certain whether this disorder should be included among the m>o 
pathies or not The health of the parents including that of the mother 
during pregnancy has usually been good 

The limbs especially the lower ones are the most severely affected 
the trunk is often involved the face but rarely There is general 
wealmess of the hmb but no actual paraljsis voluntary power m 
individual muscles although feeble bemg retamed The distribution 
of the muscular flaccidity is syminetncal The hmbs are flail like at 
all their joints and may assume the most curious positions Thus 
the wnst and the ankle may be so over extended that the metacarpus 
touches the forearm and the dorsum of the foot the front of the tibia 
The hands and feet are often long 

The children never learn to walk but adopt some strange method 
of gettmg about by rolhng over and over or by assuming a squatting 
attitude so that the name frog child may be gi\ en to them 
Contractures are apt to occur m the course of time, and the knee 
and lup may be flexed 

The muscles show a lo vered exxntabihty to fdradi&ni — indeed when 
the amjotoma is severe the current must be very powerful to obtam 
any response The strong current is borne wathout complaint despite 
the fact that no loss of sensibility to any other form of stimulation 
can be detected 
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The superficial reflexes ate normal, the deep are lost, but may 
return m cases in which unprovement takes place The sphiuctere 
are ne\er affected The mental condition is normal and the rh ild 
learns to talk at the ordinary age The growth of the bones and the 
general bodily development are not interfered with 

The couree of the disease is one of slow and progressive unprovement 
which may be hastened by the persevering use of massage and passive 
movements, although complete recovery has never been recordetl 

6 Myotonia Atrophica 

This IS a very rare condition characterized by the association of 
muscular atrophy with a slow relaxation of the muscles of the extremities 
after voluntary contraction This myotonic condition is very limited 
m its distribution It is most conspicuous m the flexor muscles of 
the hands so that the patient finds it impossible to relax his gnsp 
suddenly 

The atrophic weakness affects the facial muscles, the steriio mastoids, 
the vast!, and the dorsiflexors of the ankle, and occasionally the fore- 
arm muscles, the masseters and the teinporab 

The disease is a faimlia) one and affects the males rather than the 
females Its manifestations usually appear between the ages of twenty 
and thirty Its course is slow and progressive, and m many coses 
muscular wastmg is present for several years before the mvotonio 
state appears 

DioffHosts of (he V^opathtes 

Well marked types are easy to recognize, but there are many 
aberrant forms m which it may be difficult to decide whether the 
muscular atrophy depends on an abnormal condition of muscular 
tissue or on disease of the spinal cord In favour of a myopathy 
would be 

1 The onset of the atrophy at an early age 

2 Its occurrence in more than one member of the family 

3 Its distribution Progressive wasting of the muscles does not 
correspond to destruction of a definite group of cells m the spinal cord 

4 The absence of fibnilary twitchmgs and of a defimte reaction of 
degeneration 

5 The condition of the tendon reflexes, which are never evag 
gerated and disappear as the muscular wasting progresses 

FRIEDREICH S ATAS.U 

This is a developmental disease in which there is an ataxic para 
plegia as a result of sclerosis of the postero lateral columns of the 
spmal cord The symptoms usually appear during adolescence, and 
consist of inco-ordmation and weakuess of the legs, clumsy sjwcch, 
nystagmus, scohosis and pea cavus The deep reflexes are absent but 
the plantar reflex is of the extensor type In the later stages there is 
a profound loss of jomt sense m the lower hmb, and often dimmished 
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tactile sense, although sensibility to pain and temperature remain 
unimpaired to the end 

The characteristic cla^\ foot drformity of the well marked case 
occasionally develops at an early stage even before the eharactenstic 
ataxia For this reason a neurological examination should be made m 
cases of adolescent cla^v foot before operative correction is undertaken 
The disease is progtessu e and Uttle can be done to arrest it 

PROGRESSIVE MUSCULAR ATROPHY 
The progressive atrophic paralysis which charactennes this disease 
depends on a gradual deatructioQ of the ganghomc cells m the anterior 
horn of the spinal cord as a result of chrome inflammatory or degener 
ative changes 

Symptoms 

Usually the initial feature is neakness or uasting of some of the 
small muscles of the hand especially those of the thenar emmoace 
and the latcrossei The atrophy gradually increases in extent until 
paralysis supervenes A characteristic dcformitj is soon produced by 
the weakness of the intcrossei for the flexor muscles of the fingers 
flex the interphalaugeal whilst the long extensor muscle hyper extends 
the metacarpo phalangeal joints hence the claw hand or main en 
griffe appearance results Weakness and wasting now spread to the 
arms, one limb being affected m advance of the other In the forearm 
the flexors are first affected and m consequence the claw shaped 
appearance of the hand may now disappear At a later period the 
deltoid the upper part of the pectoralis major, the biceps the brachiahs 
and other muscles become atrophied , then the arms,, thin, emaciated 
and weak, hang hke flails by the sides of the body 

Complete reaction of degeneration is rarely seen The disease is 
progressive and the prognosis is bad Should the sclerosis extend mto 
the pyramidal tract, spasticity of the lower hmbs, with exaggerated 
knee jerks and a positive Babinski sign, are added to the chuical picture 
This last type is known as amyotrophic lateral sclerosis 

PERONEAL MUSCULAR ATROPHY 
This IS a slowly progressive form of muscular atrophy which presents 
a chmeal affimty with the distal (Gower a) typo of myopathy, and a 
pathological resemblance both to multiple neuritis and anterior poho 
myehtis As a rule the disease begins in childhood and is seen only 
rarely after the age of twenty five One or more members of a family 
maj suffer from it 

The first symptom to attract attention is weakness and wasting 
of the peroneal muscles , the feet become plantar flexed and inverted, 
so that the child walks on their outer borders About the same time 
or perhaps earlier, the small mosdes of the feet begin to atrophy , 
subsequently the wasting spreads to the muscles of the front of the 
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leg and later to those of the calf The next muscles to be affected are 
those of the lower part of the thigh, especially the \astu 3 mtemus , 
m consequence of the diminution m the circumference above the knee 
the thigh IS sometimes said to be bottle shaped, the neck of the bottle 
bemg the lowermost part The patient is able to walk, for some time 
at any rate , the gait is high steppmg 

After a period, the small muscles of the hand ate gradually inv olv ed 
There is diminished imtabihty, or a complete loss of response to 
faradism, at an early stage of the disease The nnkift jerk is lost, 
frequently m the initial stage, but the knee jerk is preserved unless 
the extensor muscle of the thigh has become involved 

Pams and cramps in the legs are often complamed of In some 
cases the cutaneous sen^bibty remains normal, but as a rule patches 
of anaesthesia are present on the outer aspect of the legs and over the 
feet The muscles are not tender The power of the sphincters is 
preserved 

The disease is not fata! runs a very chrome course, and sometimes 
its progress is arrested 

ANTERIOR POLIOMYELITIS 

This disease was unrecognized until the researches of Von Heme 
in 1840 Since that date it has been widely recognized and fully de 
scribed It is an acute infectious disease, occurrmg m both sporadic 
and epideimc forms It is caused by the mvasion of the central ner 
vous system by a minute filterable micro organism the relationship 
of which to the disease has been abundantly proved bj inoculation 
tests m monkeys With increasmg knowledge of pathology and inci 
dence, the origmal name of infantile paralysis became inadequate 
The disease first appeared m epidemic form in 1855 m Scandinavia, 
since which time outbreaks have occurred periodically, culminating in 
the appalling epidemic which swept the Umted States in 1916 when 
there were 13 000 cases in New York State alone with a mortality m 
New York City of 27 3 per cent In the Damsh epidemic of 1934 
there were 4,500 cases out of a population of four miUions, and of tli6>e 
one tiird were over ]5 ^ears of age It has been observed that older 
persons are more frequently affect^ in rural than m urban areas, and 
that the disease ten^ to be more severe in these areas 

The disease has a seasonal mcidence, bemg more prevalent m the 
warmer months of the jear — July to October in the Northern henii 
sphere, and March and April in the Southern Indivudual suscepti 
bilitj vanes greatly , it is not uncotnmou for a child who has shared 
a bed with a patient suffering from the disease to escape Suscepti 
bility IS present m only about 2 per cent of children under 13 jt^rs 
of age and is greatest lu the second year of hfe, owing, it is said, to 
the great vasculanty of the spmal areas at this penod One attack 
IS said to confer immunity 
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de of Transmission It is generally accepted tLit tlie \irus 
imvehtis IS earned by droplets from tiro nasoplnrynv of ouriera 
recently been isolated from the stools of a comalescciit case 
,m the water supply of a house in ahich a case occurred the day 
(Siiedcn) It has also been suggested that a small group ol 
in Essex occumng simultancoiisl} might have been mfected 
he consumption of earth contaminateil strau berries Iliinian 
s play a part therefore in dissemination, while dust, foodstuffs, 

,, domestic animals and poultry have been blamed 

Etiology 

e virus belongs to the filterable class, as it passes tlirough a 
■Idt filter and asbestos It withstands exposure to light heat 
rying and freezing for a long time The weak olieiiiicals used 
oat gargles have no effect on it In man, the virus is most infec- 
unng the first two weeks of the disease, after which it be oniea 
lated Its habitat is m the central nervous sjstem and the 
us membrane of the nose throat, and mtcstnic of the patient, 
lever m the circulating blood It enters tlie nose and throat, 
nbes there and enters the central nervous system by the lympli 
icls connecting the upper air passages to the skull and spiiul 

lexncr and Noguchi, m 1913. isolated from the spinal cord of 
cevs and human bemgs suffering from the disease, orgiuusms of 
ae^apparentlv pecuUat to this disease which they called “ globoid 
’ ^These have been obtained m pure cultures , inoculation 
monke 3 s has reproduced the disease, and the organism lias been 
irered from the mfected ammals Koch’s requirements therefore, 
1 been fulfilled Serum from these convalescent monkeys has 

^n^cnow claims that certain strains of streptococci are the causa- 
nraanisms These are stated to be polymorphous with a tendency 
me very small In its minute stage the streptococcus resembles 
Soboid bodies of Plexuer oud Nopchi Roseuow therefore, eoii- 
that the globoid bodies were the forms assumed by these poly- 
Xus streptoeoeci uuder auierobic muditious 
Pi.rther investigation is needed, m the meantime opinion favours 
VICT that the globoid body is the likely etiological factor 

Patholoov 

TVir. illness is a general infection, the results of which are most 
rked lu the central nervous system According to the modem con- 
„ of the disease, two processes are recognized as important— 
fhallSage X mdeina, second, the destruction of She nerve 
k of fte autLoi horn The paralyse is the resul of the .lamage 
the cells but it is uncertain whethw this is due to the direct action 
Ihe Titus and its toxins, or is secondary to hemorrhage m tW mter- 
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stitjal tissues Probably it ib a secondary- effect the result of distur 
banccs in the imtntion of the nerve cells the accumulation of naste 
products and the pressure of the oidema and the hajuiorrhage 

The first stage is an acute interstitial meningitis resulting m an 
infiltration of small mononuclear cells probably lymphocytes m the 
vicimty of the blood vessels of the leptomcmnges The extent of this 
infiltration is proportionate to the vascularity of the area and is more 
pronounced m the floor of the fourth ventricle m the cervical and 
lumbar regions and particularly m the anterior fissure where the large 
vessels enter the cord 

As the pathological process advances the perivascular infiltration 
extending along the vessels eaters the cord Thus m the cord there 
13 hyperaemia and a collection of small round cells m the lymph spaces 
round the vessels This exudate may be so great that it presses ou 
the lumen of the vessels and cuts off the circulation The grey matter 
of the anterior born which 13 highly vascular shows maried lesions 
the postenor grey matter often escapes It may be infiltrated Low 
ever m some cases especially m the region of Chrhe s column Smaller 
hsemorrhages occur over a wide area and there is extensive ©dema 
In the cell itself there is atrophy of the inter cellular network of neuro 
fibnllae The cell body swells becomes globular and there is dism 
tegzation of NissI s granules The cerebrum is affected less frequently 
than other parts of the nervous system The cerebral memnofis are 
not usually mvolved but the medulla and pons may show signs of 
infection m the form of a marked cellular exudate and many h'emox 
rhages Changes smular to those m the spmal cord also fake place 
m the postenor root gangha and tins accounts for the presence of 
pam in the acute stage 

It will thus be seen that the damaging effect on the cells may result 
from direct pressure from hsenioirhage exudate or oedema from 
ansniia through constriction of vessels or from the direct toxic action 
of the virus 

Changes in the Lymphatic System The virus has been found 
to produce extensive pathological changes m the lymphatic tissues 
and m the parenchymatous organs The Peyers patches of the mtes 
tines are congested the mescntenc glands are s\\ ollen and there is 1 
hyperplasia of the round cells suggestive of typhoid fever Lymph 
nodes in other parts of the body are also affected The spleen is 
mexeased in size and shows some hyperplasia of the Malpigl lan cor 
puscles while the tonsils are usually larger than normal 

Changes in the Chronic Stage of Poliomyelitis \s soon is 
the cells become uccrotic phagocytes appear and carry away the debns 
There is a proliferation of neuroglial tissue roplacmg the destroyed 
nerve structures The neuroglia finally contracts and forms the scars 
which are seen m the cords of old stan hag cases As a result of the 
destruction of the nerve cells m the antenor horn the penpheral nerve 
degenerates and the muscles supplied b\ it atrophy The extent of 
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muscular degeneration depends upon the amount of nerve involved 
The atrophied muscle fibres ate recognized by their yellowish white 
colour In some cases complete degeneration is shown by the fatty 
deposit around the atrophied muscle Tendons atrophy from disuse 
become weakened and are prone to yield at the point where they are 
attached to the atrophied muscles Bones are also involved m the 
pathological process — they are more slender than normal with a con 
siderable degree of rarefaction The medulla is reduced in size and 
shortemng may occur from lack of use and from involvement of the 
nutritive nerve centres Joint capsules and bgaments are stretched 
the joints become unduly mobile and occasionally dislocated 

Sv MPTOMS 

A Incubation Period 

Opinions differ as to the duration of the incubation period Flevner 
believed tliafc it varied from two to thirty three dajs with an average 
duration of about nine days but recent writers and particularly Aycock 
and Eaton have shown by investigation that the duration is longer 
averagmg about fou rteen day s, 

B Paralytic Period 

The onset of poliouiyehtis is accoiupamed by variable symptoms 
winch may be so slight as to be overlooked until the paralysis develops 
During this period the symptoms do not differ greatly from those of 
any other infectious disease of childhood Nevertheless the clinical 
picture m the early stage has certain distingiushing features As 
examples of these may be mentioned — the position that the patient 
assumes to protect himself from pain the glazed cornea and the rigidity 
of the posterior muscles of the neck to prevent anterior flexion of the 
^pine 

Draper divides the symptoms of this stage mto the general systemic 
and the meningitic ones These may run a continuous course until 
paralysis sets in or there may be two penods of illness one in which 
the cliild appears to recover from the first symptoms of a general 
systemic infection and after a remission lasting a day or two a second 
penod in winch symptoms referable to the cerebrospinal tract pre 
dommate Draper calls this the d romedary t ype 

{a) Systemic Symptoms Of all symptoms fever is the most 
constant the temperature varying from 100° to 105^ or even higher 
The pyrexia is of s hort duration lasting from one t^six day s It 
may subside gradually or by crisis Pam m some part of the body 
IS marked It may be spontaneous or ehcited by manipulation or 
there may be a general hyperust h^a of th g-skin The pain on either 
active or passive movement is often so intense that the child hes very 
quietly and resents any disturbance It may be localized in the 
extremities m the back along the nerve tracl^ or diffused over the 
whole“body Aluscle^tenderness can be elicited after the onset of 
paralysis Occipital headaches due to congestion of the cerebral v essels 
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are common Hyper^thesia from early in\oKeraent of tlie postenor 
root ganglia is marked in the pte paralytic stage The slightest touch, 
or even the pressure of the bedclothes, will often ehcit pain Gastro 
mtestinaV symptoms, such as nausea, anDrexia, v omiting , an d-dnr 
rhcea, are frequent. Ee^nti®C^f;jmne''maj occur Profuse s«?iF' 
IS common pirticularly m the severer cases Congestion of the 
throat with adenoids and enlarged tonsils, is found The sclerv ami 
c^ea of the eye ate glazed , m some eases an alternate fl ushing ami 
pallor of the sfan may occur 

{b) Meningitic Symptoms. The patient is very drous} — mJ 
when disturbed is irritable and restless Convulsions are not common 
but may occur — particularly m poorly nourished children lu the 
ordmary spinal type reflexes are exaggerated durmg the febnie stage 
Muscular t'vitchmgs may affect a limb m whole or m part, or mij 
mvolve the whole body Tremor of the fingers, seen when the hand 
IS outstretched has been demonstrated byTIymen 

(c) The Paralysis Paralysis comes on, m the niajontj of cases, 
about the second d ay After the eighth day there seems to be little 
danger of its appearance or its extension if present II ith the onset 
of the pardljfiiajthc reflexes lose their exaggerated quahtj and finally 
disappear The paralvsis is usually revealed by examination, milcM 
the child IS suffering from such extreme pam that he cannot be per* 
suaded to move hia limbs The extent of the paralysis is determined 
by mampulation, pinching and pncking the muscles In the early 
stage it IS widespread, owing to the* generalized pressure on the nerve 
cells from oedema There may be coroplcteJoss of power m the legs, 
la the hack, and in the jntci yostal muSjes As the cedema" m" the 
brain and cord subsides the muscles whose nerve cells are released 
from pressure gradually recover, the distal muscles recovenug before 
the proximai ones Paralysis pe rsist, especially m the lower 
limbs and abdomen The upper extrenutiea, bemg less affected, arc 
mote hkely to recover than other parts of the body Recovery, if it 
takes place, begms within the first two weeks, although it may not 
be noticed uutd later Hikl cases may cleat up entirely within a 
week- Muscular atrophy also begins within the first two weeks The 
deltoid atrophies more qmcldy than any other muscle and the pros 
pects of its recovery are remote A common symptom it this stage 
IS the coldness of the extrenuties , if not properly protected, the hmb 
may become cya nosed and jnottled 
Distribution of Paraljsis 

The distribution of the paralysis vanes greatly, the most peculiar 
combmaUons occumug, such as paralysis of the pMoaeal muscle, and 
the deltoid, or mvolvement of the muscles of one leg and ouc arm. 
The Ic^ of function is mote frequently partial than complete, but 
cases of complete paralysis are common According to statistics, the 
most frequent result is paralysis of one leg, next, paralysis of two 
legs, while lesions of the upper extremities are comparatively rare 
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Paral}ais of tlit bladder maj occur particularly m association with 
j aralysis of the abdominal and hip muscles It may hst from a few 
daj 3 to a few weeks but the prognosis is good CarefuFcatl etcrization 
IS necessary 
Types of the Disease 

In 1917 the New York Health Department suggested tJie following 
classification 

1 Nouparaljtic or abortive type 

2 The ataxic type with nystagmus m whicli there ore pathological 
changes m Clarke s column the cerebellum or the basal ganglia 

3 The cortical type in which the lesion is in the upper motor 
neuron with a resultmg spastic p iraly sia 

4 The ordinary spinal or 
subcortical type m which the 
lesion is in the lower motor 
neuron and a flacci d paralysis 
results 

The Ordinary Spinal 
Type This is the common 
type The early symptoms are 
f^er drowsi ness swe^ing 
headache gastro mtgstinal 
disturbance pain hyper 
oeathesia and occasionally 
sore throat and difiiculty in 
micturition or defecation 
There may also be menmgitic 
symptoms such as tremors 
twitchmgs and diminution or 
loss of reflexes Rigidity of 
the neck is important and 
suggestive while Kermg s 
sign IS usually positive The 
paralysis is as a rule demon 
strable from the second to the fourth day of the attack after which 
time it is less likely to develop It is flaccid m character Reac 
tion of degeneration occurs m fourteen days with wastmg and fatty 
infiltration of the affected muscles Tenderness vanes from slight to 
e'ltreme and is usually more marked in the affected muscles 

A period of spontaneous recovery lastmg from sue months to a 
year follows the subsidence of the acute phase The final paralysis 
is always less than the imtial and is more often partial than complete 
If however precautionary measures are not taken durmg the penod 
of recovery deformities develop as a result of tl e disturbance of muscle 
balance If these are not corrected the surviving muscles atrophy 
and bone growth is disturbed givmg rise to still greater disability and 
ultimate shoitemng 
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Summary of Symptoms. 

Incubation Penoil~t\\o to fourtetu tUjt, 

Prodiomal Stage — sttfTuess of the neck, hypersestliesia, s«eatjug, 
and nervous irntability 

^cutc Stage — acute illness with ngora, rapid pulse, pyresa, and 
quickened respiration , tremors, inco ordiuatiou of movement, re 
teiitioii of urine , occipital headaches, pam and stiffness m the nape 
of the neck , hyperaesthesia , exquisitely tender muscles , exagger- 
ated reflexes , Kemig’s sign pre- 
sent 

The full extent of the paraly 
SIS 18 apparent m two to four 
days , reaction of degeneration 
m fourteen days 

Stage of Conialei>cence The 
oedema is now subsiding, but the 
nerve impulses arc finding cert*iin 
paths blocked The child tnes to 
use the affected Imib, the tender 
ness has gone, and there zs i 
continual gam m muscle power 
Tim stage lasts about two y tsars 
Cbronic Stage The cwenia 
has disappeared and >vith it the 
pen va’scuJor infiltration The 
uieinngitis has passed and there 
13 now focal gliosis Chiucally 
the case is now stationary or 
regressing 

DIAG^OSlS 

The del elopment of a sjiastic 
state of the postenor neck muscles 
on attempted flexion of the head 
IS a sign of great dngnostic iin 
ftiT i-i-r —infanCuV fkraiVsis /irrupAy pottssae la tke aauta Jisgc, jun} 
of the deltoul musck one of the last to disappear 

Jones and Lovett point out that 
an acute infection m a young child m the Jato summer, m a region 
where the disease is prevalent, is su^estive, especially if accompamed 
by sweating, nervous irritability, stiffness, or hypcKesthesia. 

The presence of these signs and symptoms calls for a lumbar 
puncture, about 10 c c of fluid being withdrawn The cerebro spiual 
fluid m acute pohomyehtis is usually clear, and flows under mtrcastd 
pressure As a rule there is a defimte increase m the number of the 
cells— the normal flmd contammg from 5 to 10 cells per cubic nnlh- 
metre, while in poliomyelitis this may be mcreased to hundreds or 
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e\eu thousands per cubic millimetre, being highest during the first 
week The predominating cell m the early stages is similar to the 
poijraorphonuclear leucocyte but after memngeal invasion the poly 
morphonuclear gives place to mononuclear cells chiefly of the lympho 
cjtic variety Globulin and album en are increased The excess of 
globulin IS slightMuHhg the early st'^es but the content rises gradu 
ally till the third week, when it is most marked A slight reduction 
of Fehhng s solution is obtained in the majority of cases After the 
development of paraljsis the diagnosis presents httle difficulty flac 
cidity of a whole limb being obvious Paralysis of individual muscles 
is discovered by careful examination 
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Diffebentwl Diagnosis 

Maladies which may simulate Anterior PoUomyehtis are grouped 
under four heads 

1 Acute_Fe\ers without Paral ysis 

{a)~Typhotd In the early stages the diseases may resemble each 
other but later a positive Midal reaction and finally the absence of 
paralysis serve to differentiate them 

(6) Rheuniatism Hero there is acute hypencsthesia and fever just 
as m poliom^litis but it is obvioudy a joint infection, may be poly- 
articular, and recovers quickly under treatment 


o s. 
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(c) Respuaiory Diseases These usually occur at different times of 
the year and affect adults more frequently than childieu Catarrhal 
symptoms are absent in poliDinyehtts 
2 Other Diseases of the Nervous System 

(ra) Encephahlis Lelhatyica This primarily presents cerebral 8>mp 
toms and only m exceptional cases is there involvement of the spinal 
cord It attacks persons of all ages is more prevalent m winter and 
\anes m its period of onset 

(6) Cerebral Throinbosis Local signs 
such 'IS cyanosis of the face, cedeina of the 
eyelids and £ice and protrusion of the e}e 
are suggestive of this disease 

(c) Acute Transverse Vyelitts The gait 
IS spastic, the muscles atrophy slonly and 
a progressiie paral^'sis without remission 
develops 

(d) Tubcrcu/otis Ueiiuiffitis The genenl 
appearance of the patient, the irregular 
temperature curve and the duration of the 
ptodroDiai period point to this disease rather 
than to Fohom^ehtis As a rule a spmal 
puncture is necessary for a final decision. 

(e) Spim Stfdo 
(/) Spashc Paralysis 
(y) Hereditary Atazta 

3 General Diseases with Pseudo 
paralysis or Spasm 

(а) P8eudohyperiToph\c Muscular 
D jstrophy This ^sease is characterized bj 
Its slow onset and lack of interference with 
reflexes There is a marked increase la (ht 
size of muscles especially those of the calf 
It is a rare disease m childhood 

(б) Scan j tickets and fyslena rarely 
present any difSculty 

4 Conditions with Loss of Power due to Lesions other than 
Poliomyelitis 

Congenital Club foot Congenital Dislocation of the Hip and 
Tuberculosis of the Hip must be remembered m this connection \ 

Prognoscs 

1 As regards Life This is based on the site and extent of the 
paralysis and the occurrence of comjdications particularly pneuuionia 
^\akeinan found the mortality m patients under 11 years of ago to 
be 11 9 per cent and m those between the ages of 12 and 32, -< » 
per cent Severe illness with high fever m the initial stage is of grave 
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portent Peabody believed that the mental reaction of the patient 
IS a factor to be considered m prognosis Patients ^vlth stupor rarely 
die but alert cerebration on the part of a child is of serious import 
The fatal cases occur in those of the overwhelming toxamuc type and 
m the ascending spreading type Death is iinhkel} after the eighth 
daj of the paralytic pern^ 

2 As regards Function No data exist on which to base pro 
phecj of tlic ultiniatc efieefc on function The amount of recovery is 
dependent upon the state of the cord and particularly upon the treat 
ment adopted but the phj sician maj safely predict an improvement 
in the condition Recovery may be rapid during the first few dajs 
or weeks because of the absorption of the inflammatory cedema in 
such cases tlic prospect of complete recovery is favourable In other 
cases the paralysis may disappear gradually The factors favouring 
recovery apart from the healing of the actual lesion are (1) initial 
rest (2) the prevention of deformity and muscle stretching (3) 
careful muscle trammg and massage instituted at the proper period 
aud (4) such mechanical treatment or operative interference as is lodi 
cated in special cases 

Treatment 

1 Prophylaxis 

^ the disease is now uotiflable it is probable that large epidemics 
will be rare Certain precautions should be taken during the progress 
of any epidemic Ordinary care and cleanliness especially as regards 
nasal secretions should be observed Patients should be isolated and 
crowds should be avoided The handlmg of pets should be forbidden 
Good results are recorded following the intra nasal sprajang of 1 per 
cent zmo sulphate m physiological salt solution with the addition of 
0 5 per cent pontocaine to prevent pain or discomfort It has been 
found by expenment that one attack confera immumty While serum 
from a convalescent patient is virucidal it is not jet possible to increase 
the penetration of the serum into the central nervous system or to 
fiwn. a. ’mmiine. semw. THi/i tesjUta. feom. tin usn ti£ attpjm.atfiil 
serum are vanable a vaccine capable of conferring immunity bemg 
still virulent enough to kill monkeys 

2 Treatment during the Acute Stage 

(1) Serum Treatment 

(o) Coniakscent Serum Convalescent serum is of very definite 
' value and m the 1932 epidemic m Australia the results were bejond 
all expectation It prevents the complete destruction even of threat 
ened nerve cells The blood of the donor of the serum and that of 
the patient must be compatible and a Wassermann test should be 
performed on the donor The best method of administration isjiy 
combined mtravenous and mtraspmal mjcction 60 c c of the serum 
bemg administered m children up to 2 years of age 20 e c mtrathecally 
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and 30 c c intravenously, and larger amounts m older patients In 
mtraspinal injections, the amount of serum admimst^red vanes with 
the quantity of spinal fluid withdrawn and vith the pressure It 
should never exceed the amount of fimd withdrawn 

(6) Immuna Horse Serum Rosenow and his workers especiall) 
hJichoI claim to have developed a curative serum by injectmg strama 
of the pleo morphic streptococcus into the horse They maiutam that 
a lowered mortality rate follows its use, and that residual paralysis 
is less One thousand one hundred and thirteen cases were treated, 
with 278 controls, and the effect was independent of spinal draiingc. 
They have, however, failed to convince other bacteriologists 

(c) Normal Sera Normal sera, whether of human or animal 
source, are supposed to be of value m produemg an increase m the 
polymorphonuclear leucocytes m the spinal fluid The number 'of 
patients treated m this way is insufficient to justify the drawing of 
deflmte conclusions 

(2) Lumbar Puncture is frequently performed to teheve pressure 
Fluid IS allowed to escape until only an occasional drop appears This 
would seem to be a much mote efficacious method of reducing cerehro 
spmal pressure than the use of hypertonic solutions 

(3 ) Sulphonamtdes have been used in an epidemic of pohomy elitis 
by Bhett, and although the results are not easily mter^ireted some 
benefit seems to have followed the adcmmstration 

(4) Complete Functional Rest is enforced durmg the early 

of the paralytic period Inactivity aids Nature in her attempt to alln) 
inflamma tion and restore the exhausted nerve centres Active move 
ment, such as massage or manipulation, u contra mclicated during tins 
period There is reason to believe that niampulations of the spine, 
such as are practised by osteopaths and chiropractors, prejudice tlie 
chances of recovery Rest should be efficient and prolonged The 
patient should he recumbent and if the extent and site of the paralysis 
make it advisable, a plaster shell may be applied 

(5) Local Heat Pam and tenderness may be relieved b^' the 
appiicatwm of beat m tbc form of radiant beat baths or local hot baths 
These improve the general circulation by producing hypenemia. 

(6) Prevention of Deformity Every effort should be made 
throughout this stage to prevent deformity Any muscle which sliows 
weakness or paralysis should be placed m such a position that it is 
free from tension Sometimes it happens that cases occur m which 
there is already sUght deformity, and that the attempt to correct this 
causes discomfort or even pam In such a case, it may be woso to 
abstam from efforts at correction, lest the tenderness aud paraljsu 
be mcreased by imtation of the affected nerve centres If possihle, 
however, every affected jomt or hmb should be placed in the position 
of maximum functional utility 
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(7) The Kenny Treatment in the Acute Stage 

A new inethoil of treatment teniarkable in its concept no leis than 
m its results lias apparently been unlec tnal in recent years m Mm 
neapolis It is devised by JIiss Keimj an lustraban and sponsored 
by vanoua governments in that country where a number of Clinics 
have been established in which the treatment js carried out It is of 
most value only if the treatment is started early m the disease 

•Although the usual idea that there is damage to the antenor horn 
ceils and flaccid \ araljsis is accepte 1 Miss Kenny believes that some 
tljing more than this occurs that the major symptoms early in the 
disease arc not so much flaccid paralysis but are three other symptoms 
— muscular spasm inco orbnation and another condition mental 
alienation 

Muscular spasi i is a group of symptoms including fibrillary twitch 
mgs bypenrritability to stretching and a tonic state of contraction 
of the fibres often not overcome even by great force The spasm most 
commonly occurs m the hamstnngs but also m the back muscles 
pectorahs gastrocnemius etc 

hico ordination is described by the Almneapolis group as of two 
types 

(1) that due to the spreading of motor impulses intended for one 
group to another due to pam m the involved muscle or inability of 
that muscle to perform its proper function 

(2) that occurring within the involved muscle so that ineffective 
contraction is produced instead of co ordinated rhythmic contraction 
producing maximum motion at the insertion of ^le muscle 

The tlnrd of the major symptoms is tnenial alienation and is des 
cribed as the inability to produce a voluntarj purposeful movement 
m a muscle m spite of the fact that the nerve paths to that muscle are 
intact Cole and Ins associates say that an example of mental alien 
ation not due to infantile paralysis frequently seen by the orthopEedic 
surgeon is the inability of some patients to contract the quadriceps 
after a knee operation In a case of foot drop from infantile paraljsis 
’\1 ss Kenny states that the gastrocnemius is in spasm and the dorsi 
flexor muscles are mentally abenated 

Treatment The patient is placed in bed in what is called the 
basic position on a firm mattress with bed boards and a foot board 
propped awaj from the end of the mattress by four inch wooden blocks 
so that the patient when he is in the prone position can extend Ins 
toes over the end of the mattress The footboard is to maintain the 
normal standing reflexes and not ut any sense a sphnt Spasm is 
treated by the application of hot fomentations or packs The joints 
are never covered but the affected muscles are wrapped in hot packs 
and renewed every two lioura or it maj be even every fifteen imnutes 
if the spasm is acute If the gastrocnemius muscle is in spasm the 
foot 13 not placed against the footboard because it is believed that 
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stretcluu^ of the miu>cle in spasm aggra\ates the condition ^\l 
Iiot fomentations are apphetl for treating spasm of the abiionuna] a 
lower back muscles the thighs are flexed to relax the psoas AKss. 
IS never employed In the early stages passive motions to the rai 
that cau he obtained without producing pom are earned out evi 
day Re education of muscles is based on the concept described, t 
purpose being to restore connection of tlie part vnth the central nenc 
system, or, m other words, to restore mental awareness As spa; 
decreases the education progresses from the early passive mov einet 
to more active exercises Actual re education is not attempted un 
painful spasm is eliminated \\ hen any vnsible or palpable motion 
accomplished the treatment is stopped immediately m order to lea 
with the patient the memorj of the accomphshment K there is ; 
trace of motion m spite of the absence of spasnj the reflexes are stim 
lated by placing the muacle slightly on the stretch and then stimulatii 
the muscle Cole and his associates point out that muscle re-educatu 
depends upon— 

(1) the rehef of spasm 

(2) the teaching of muscle awareness, 

(S) the combating of mco-ord\nation and alienation , 

(4) the retramiiig of nerve pathways back to the non functionii 
muscles 

Many ortliopmdists m America and Austraba are apparently coi 
vinced of the efficacj of this Kenny method of treatment 
3 Treatment in the Convalescent Stage 

This stage begins with the subsidence of the acute s}'iiiptoms an 
lasts up to the time when the paralysis is stationary The duratio 
is usually about two years Every patient is a social and economi 
problem and the surgeon should from the onset, formulate the pla 
which will bring the patient to adult life with the maximum of fuuc 
tional efficiency The treatment, therefore must be prefaccil by 
careful e»tunation of the damage that lias been done by the disea«< 
notmg the muscles that are paralysed and those that are weakened 
and charting the results of the examination M'hen this Ins beei 
done it IS possible to plan the future, or, at any rate, to anticipat 
any possible deformity that might be caused by the paralysis anc 
to attempt to prevent it 

The object is to restore the greatest pos&ible amount of cfiiciencj 
to the atrophied muscles and it is to be remembered that since manj 
of the nerve centres are only teniporanJy affected, a great improve 
ment will ultimately take place The treatment has three importanl 
phases The firbt is symptomatic , the second, and most important, 
is the prevention of the development of deformity , and the third n 
the restoration of function The first question that calls for dtcisioo 
13 whether the patient should be treated in bed or allowed to get up 
There are reasons for and against recumbent treatment There is no 
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doubt that the circulation is much more sluggish m bed, and that sit- 
ting up stimulates the muscles to a certain extent The danger of 
some pulmonary infection 13 much greater with recumbencj Never 
theless, when there is any great degree of paralysis particularly of 
the trunk or the hip muscles, it is infimtcly better to rest the child 
completely m bed in the supine position, as the muscles ar6 more likely 
to recover and there is certainly less hkehhood of the development of 
serious deformity It is probable that many of the cases of paralytic 
scoliosis, so frequently met with, would never have occurred if recum 
bency had been insisted on from the first Exercises for the muscles 
are beneficial , and non weight bearing exercise is distinctly better 
than that which in addition to using its power for movement, has 
also to bear the superincumbent weight of the body If the paralysis 
IS not extensive, and it is decided that the patient may get up some 
fonn of brace or jacket should be fitted to relieve the weakened muscles 
from the strain of weight bearing Otherwise the patient is easily 
fatigued, and his muscles consequently injured 

Deformity is the most serious complication at this stage, but it 
seldom develops if sunple precautionary measures are adopted The 
factors concerned m the development of deformity are (1) dispropor 
tion m muscle balance , (2) muscle contracture (3) liabit posture , 
and (4) gravity There are three stages to be noted Eirst, a pos 
tural uial position due merely to muscular weakness In tlus phase 
the limb can be replaced m its normal position easily, without force 
In the second stage there is sliortcnmg of the 
soft parts on one aspect of the Umb, and lengthen 
mg on the opposite side The third stage is that 
of permanent bony deformity which occurs when 
the nial position has remamtd unaltered for some 
years To avoid deformities some form of appa 
ratus should be used This not only prevents de 
formity, but may correct it It certainly prevents 
the stretching of paralysed muscles and lu many 
cases permits of or improves, walking 
Apparatus used in the Convalescent Stage 
Dunng the ambulatory stage it is wise to use 
some form of apparatus to prea ent tfao development 
of deformity The form of apparatus vanes with 
the types of paralysis that arise The foUoivmg, m 
particular ate frequently employed 

(i) The Abduction Splint This is useful in 
cases of shoulder paralysis where it js essential to 
keep the ann fully abducted It is also called the 
‘aeroplane ’ splint, and has a supporting band 
round the pehic girdle and an extension from the 
region of the axilla to keep the anu m full ab 
duction The elbow can be kept in anj desired 
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position A “ cock up ” splint is usually fitted for the ivnst and 
fingers 

(2) The “ Coch up *’ Sphnt This is useful m cases of drop unst 
m which the extensor muscles aw mvolved It may be of either the 
short or long type, the short hemg used solely for the wri&t extensors 
while the long form is used where the extensors of the fingers are also 
affected The application of a plaster of Pans case is probably more 
efficient and a better functional position of the fingers can be ensured 

(5) The availing Caltper This is a modification of the Thomas s 
knee splmt m which the ends of the splmt are angled to fit mto a 
metal box m the heel of the boot 

A Back Brace Where the muscles of the back are invohed, 
a brace or close fittmg corset, or a combmation of both, lessens the 
strain, and prevents the possible development of scohosis If the 
abdommal muscles are paralysed, the addition of a corset prevents 
muscle stretching 

(5) A Drop foot Sf^int The drop foot sphnt is shorter thin the 
walking caliper, reichmg to a pomt below the knee ]omt It consists 
of an encirclmg band below the knee, with two irons extending down 
wards from it to the heel of the boot These fit mto the heel by a 
square socket, so that foot drop is prevented This is known as a ught 
angled stop ]omt 

(6) Raised Heel mth Streiiglhened Tongue When the muscles of 
the calf are paralysed it is essential to guard them from overstretch 
mg To this end the heel may be raised by about } mch and a 
metal Immg inserted mto the tongue of the boot This prevents an} 
dorsifiexion of the foot and consequent stretching of the paralysed 
muscles 

(T) Lateral Iron and T Strap In cases of paralysis of either the 
peroneal or the anterior or posterior tibial muscles, a medial or lateral 
iron with n lateral or medial T strap respectively, should be fitted to 
the leg This instrument differs from that used for drop foot m having 
only a single lateral iron , it is extremely useful m preventing deforroi 
ties at the ankle 
Active Therapeutic Measures 

(1) 3Iassape Massage is of undoubted value m infantile jianl^’sis, 
smee it stimulates the flow of both venous and artenal blood ns well 
as of the lymphatic stream The muscles are directly manipulated and 
so emptied of any waste products The massage retards and counter 
acts muscle atrophy by improving local nutntion Rough li indhng 
however, may easily increase atrophy and paralysis 

(2) Heal A warm muscle acts more efficiently than a cold one 
The heat moreover, adds to the effectiveness of massage It mi) be 
applied either as a radiant beat bath or a warm water one 

(3) Electrical Sliinulalion of Musdes The paral} sod muscle^, though 
at first they do not react to the faradjc current, respond to gah anisin 
and one of the most effective methods of preserving nutrition in a 
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paralj scd muscle is to induce coatractioa by this form of stimulation 
Each muscle is picked out in turn by an electrode and a senes of con 
tractions produced The fatidic current is used as soon as the muscle 
by Its response shows signs of recovery Great care should be taken 
to avoid fatigue by over stimulation 

{4) Muscle Ttaxmng Tlie re education of a muscle establishes 
better coordination between the remaining nerve fibres supplying it 
and secures a certam degree of contraction which however feeble is 
the best possible treatment of the muscle itself 

The patient concentrates his attention on the attempt to accom 
plish the desired mo\ ement while it is performed passively It is often 
helpful to get him to perform the some action on the healthy limb 
When the muscle becomes capable of spontaneous action a little addi 
tional resistance sliould be given so aa to increase the strength of the 
contraction When the patient is a child every elFort must be made 
to aid concentration by exciting interest and preventing boredom 
Treatment in a large water pool or tank is very helpful, and certainly 
boredom is avoided The water helps to support muscles too and in 
that way they are less Lkely to be strained When the time comes 
for active muscular movements to be performed the patient is placed 
in a warm bath and movements arc performed there In this way 
it IS possible to give voluntary exercise to muscles which m the air the 
patient would still be unable to move 

It IS thus apparent that at this stage the mam essentials of treat 
meat arc the avoidance of stretching and fatigue of muscles and 
the prevention of deformity Tlie surgeon is often consulted as to 
the most suitable type of athletic exercise Cycling and swimming 
may be recommended as being freer from risk than more strenuous 
pastimes 


TUEATME^^T OF ESTABLISHED DEFORMITIES 
1 Dislocation of the Hip 

Paralytic dislocation of the hip is particularly common m infantile 
paraljsis It follows flexion deformity especially that associated mth 
adduction The relaxation of the joint capsule facilitates dislocation 
The dislocation may be incomplete giving rise to what is known as 
a snapping hip The diagnosis is not difficult as the liead of the 
femur slips from the socket whenever the leg is adducted The con 
ditioii causes great lameness and occasionally much irritability of the 
jomt 

Probably the most important factor m the treatment of these cases 
13 prevention Flexion and adduction should be preieiited by con 
sersative methods and thi.se patients should acquire the habit of sit 
tmg and skepmg with their knees separated — the abduction bemg 
more important than extension in the prevention The best splint is 
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made from two half cuffe of metal jomed togetlier bj a metal rotl 
about 12 inches to 18 inches long attached to the middle of their 
convex surfaces This is bandag^ on mghtly to the patients ICj^s 
just above the loiees In addition to the steps taken to reinforce the 
paralysed muscles — usually the glutei— two methods are employed in 
the treatment of the actual dislocation 

(o) Shelving Operation If there is any difficulty m reduemg 
the hip the contracture is relieved by fasciotoray Thereafter the 
hip IS reduced Through a Smith Petersen approach a shelf is turne 1 
down from the side of the ihum The shelf should be accurately placed 
on the upper and postenor part of the acetabulum and be of a more 
massive type than m the operation for congemtal dislocation The 
actual method la described under the treatment of a congemtal dis 
location of the hip in Chapter II (page 31) 

(b) Arthrodesis Arthrodesis may be indicated if it appears cer 
tarn that a stiff hip will assist locomotion Vany of these patient 
have other deformities and paral}se3 which would annul the possi 
bihty of this benefit so that careful consideration must he given to 
each case before an arthrodesis is recommended In some cases how 
ever it may be justifiable The usual method of arthrodesmg the bip 
13 by exposing the jomt and denuding the acetabulum and head of cartil 
age and producing good apposition and immobilization bya tri fin natl 
A plaster of Pans spica is of course also necessary 

2 Hip Flexion Contracture 

This results from contraction of the tensor fasciso latm the ilio 
psoas the sartonus and the rectus femons It rarely occurs alone 
being frequently associated wifi abdacfion of tie iip Bojon defot 
mity of the knee and tabpes equmus of the foot It may be obviated 
to a certam extent by placmg the patient m the prone position for 
some hours daily during the earlier stages of the disease Once the 
defonmty has developed it may be treated in one of two wa^s — either 
by stretching the paralysed tissues or by division of these structuris 

open operation Each method has its advantages and its advo 
cates Stretching is said to be unrehable because of the nervous 
irritation product and because of the focal pam Further it damages 
other tissues and may mterfere with the circulation Ou the other 
hand division of a shortened muscle or erasiou of its normal origin 
leaves it very much weakened The surgeon must come to a decision 
after careful consideration of the stage of contracture and the general 
condition of the patient as regards other deformities m the limb The 
author uses the gradual stretching method in mild contractures in 
severe cases and in cases which resist stretching he performs tl e Sofittcr 
type of operation 

(o) Gradual Stretching by the Agnes Hunt Method In cor 
rectmg a flexion deformity of the hip by stretchmg tlie compensaU ry 
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Deformity of the Hip 


spinal lordosis induced by previous treatment must be overcome This 
13 effected by the following method —any lordosis js corrected by 
demon of botli lups , the spme nod unaffected bip and leg are then 
immobilized m plaster of Pans The affected hmb is noiv lixed m a 
Thomas s knee sphnt and traction made on it, the splint being gradu 
ally lowered as the tight structures yield to the extension ^Vhen the 
Umb has been brought down to the extended position, the plaster is 
removed If both hips are contracted, the spine and the corrected 
limb are then put in plaster and the same corrective measures earned 
out on the other leg 

(6) Open Division and Fasciotomy In certain cases where the 
above method has failed, it may be necessary to divide the tensor 
fasciae latie This is followed by manipulation, repeated if necessary, 
and 13 frequently attended with very good results 

(c) Soutter’s Operation By this method, the flexors of the hip 
are stripped sub penosteally from their original position, and allowed 
to slip down the side of the pelvis This permits of full extension of 
the hip 

Technique \ vertical mcision is made from 2 mcliea above the 
antenor superior spine downwards along the antenor edge of the tensor 
fasciEe lato for about 4 inches The fascia xs exposed and divided m 
a line from the greater trochanter to a point near to the antenor 
superior spme The muscles are then stnpped from the spine sub 
penosteally by an elevator The separation extends backwards on 
both sides of the crest for about IJ inch^, and downwards on the 
antenor surface of the ilium as far as the antenor infenor spme The 
thighs are then extended In most cases the deformity is m this way 
completely corrected In more severe cases it may be necessary ui 
addition to divide the iho psoas muscle This can be reached m the 
depth of the wound by followup the neck of the femur down to the 
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lesser trochanter after retracting the sartonus medmlly and tlie tensor 
fascise Iat« laterally In still more se\ere co^es it ma\ be necessary 
to divide the anterior portion of the capsule of the hip joint The 
anterior superior spine and part of the crest of the ilium left bare m 
the Tvound when the thigh is extended, are noiv cut oiT flush with the 
surface and the wound closed 


Aiteb Treatment 

The patient is placed either on a Schwartz frame or m a plaster 
spica ^nth the hips hyperextended for two or three weeks until the 
trotind ts heshd and the 
muscles ha\e become united 
to their new attachments 
(</) Campbell’s Oper- 
ation This IS A modili 
cation of boulters and is 
reser\ed for the most severe 
cases The antenor superior 
spme and the antenor 
jwrtion of the crest are 
detached along with their 
attached muscles slipped 
down and rcinserteil at a 
lower level 

Tcchnqne The open 
tion IS camcti out througli 
\ Simtii Petersen incision 
Fic 233— Flexion contracture of the Hi -Jbe SUnerficial and detp 
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cast of the ihum to the antenor supenor spine Ihe htttr is dt 
tached with % chisel aloiij, with i part of the outer table of the crest 
which IS split off for some distance £rom before backwards Alonj, 
with this piece of bone the entire muscle mass is separated sub 
periosteally until the nm of the acetabulum is reached Immediately 
abo\e the nm a groove is chiselled mto the bone and into tins groove 
the detached portion of the iliac crest with its adherent muscles is 
implanted Tlie deformity can now usually be corrected if not the 
psoas and the interior portion of the c ipsulc are also divided The 
deep fascia of tlio upper edge of the wound is sutured to that of tlie 
lower flap m sucli a maimer as to draw tlie skm w ound downwards 
ibout 1 inch below its on^inal level in this way a scar directly over 
the raw cast is avoidetl and pressure on the unprotected bone pre- 
vented 

Tile after treatment is the same as before The plaster case is 
retained for about eight weeks Campbell calls this operation the 
transference of the iliac crest 

3 Deformities of the Knee 

(a) Flexion Deformity This occurs where there is paresis of 
the antenor thigh muscles with over action of the postenor group 
The deforimty can be prevented bj the use of a Thomas s knee splint 
and frequently tins splmt may be used also to correct the condition 
when apphed along with plaster traction on the side of the leg 
Methods of Il^:,DUCTIO^ of the Established Deformity 

(1) Wedge Plaster Method 

circular plaster is applied 

to the leg from the toes up 
to the groin in the position 
of the deformity and allowed 
to harden A transverse slit 
is then made through the 
posterior three quartern of the 
plaster at the level of tlie 
knee joint Thin pieces of 
wood are now inserted into 
this sht to force it open the 
leverage being so favourable 
that the knee may be 
straightened out quite 
quicUv An instrument de 
vised on the lines of a nb 
spreader is used by the author 
to force open the divided 
plaster 

(2) Operation — Tendon 
LengOening This operation 
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may be earned out by a single longitudinal and mesnl incision m the 
popliteal space or bj two separate lateral mcisions The senii 
membranosus semi teudmoj>us gractbs and sartonus muscles are 
lengthened on the medial aspect and the biceps aud tensor fasciie lalai 
on the lateral Directly m the Ime of the mcision lu the fascia of the 
popliteal space are the postenor tibial artery and the superficial pero 
neal nerve at a deeper level is the pophteal vem and still deeper 
the artery These structures must be carefull} avoided Each of the 
tendons is lengthened in the usual Z shaped fashion and ifter closing 
the wound the leg u put up m a straight back splmt 

ilson has recently show u that many of the cases w hich resL t tor 
rection bj other means can be treated satisfactorily by a capsulo- 
plasty of the postenor part of the capsule of the knee jomt Vppareutly 
this tends to be very short m flexion contracture 

(b) Knock Knee This deformity is often seen as a result of 
paralysis of the quadneeps and may be due to the stronger pull of the 
bamstrmg muscles and particularly that of the tensor fascis lat« 
Prophylactic measures should be adopted in cases m which the de 
formity is likely to develop In these cases the application of a 
plaster case may help 

Mild cases may be overcome by mampulation and traction recur 
rence bemg prevented b) the appbcatiou of a caliper splmt fitted with 
a knock knee strap to secure leverage If knock knee is greater than 
8 degrees an osteotomy i» ludicat^ aud should vicll ver} sntisfic 
tory results 

(c) Genu Recurvatum Tlus develops in ca^s of paralysis of 
the quadneeps when the patient fearmg that the knee will give wa) 
attempts to make the leg stable by locking the jomt m hyperextension 
before beanng his weight on it The posterior part of the capsule and 
the po&tenor muscles become stretched The prognoais is not good 
m these cases but a cahper with a postenor knee strap a satisfac 
tory form of support sometimes m addition a Jones s knee brace 
may be used 

Campbell s Operation for Genu Recurvalum Campbell recentl) de 
senbed a bone check operation m which the patella is used to prev ent 
the occurrence of the deformity \ U shaped mcision round the patella 
13 made with the transverse bar of the U ]ust below the attacbiueiit 
of the hgamentura patell© The flap is reflected upward* an I tlie 
patellar bgament and patella exposed The hgament is completcli 
excised and a raw surface made on the lower end of the patella 4. 
further raw area is similarly prepared on tlie antenor aspc-ct of the 
upper end of the tibia and united to that on the patella the knee 
being flexed at 160 degrees After closing the wound the limb is 
encased m a plaster of Pans spica 14 hen satisfactorv union has 
occurred between the patella ami the tibia it will be found that the 
patella forms a complete cheek to any byperexteasion at the kiite 
jomt 
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Arthrodests Cure of the deformity caa be effected by this opera 
tjoa, but ifc IS rarely necessary to resort to it 

4 Deformities of the Ankle Region 
(1) Talipes Equmus or Drop Foot. Tins is one of the com- 
monest deformities produced m poliomyelitis It usually develops m 
cases of paralysis of the extensors of the foot, but may be static in 
origin, being compensatory to shortemng of tbe leg 

Slight shortening of the tendo calcaneus is an advantage m some 
cases of infantile paralysis, e g m cases with quadnceps insufficiency 
and where there is shortemng of the limb IVhen weight is borne on 
a limb with a weak quadnceps, the strain on the gastrocnemius muscle 
locks the knee ]omt and so increases its stability For this reason, the 
tendo calcaneus should not be divided or elongated without careful 
consideration, lest the stabibty of tbe leg be impenlled In some cases, 
however, elongation of the tendo calcaneus is necessary to allow relax- 
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ationand recovery of the weakened anterior leg muscles It is elongated 
sufficiently to permit of a right angled position of the foot If a greater 
degree of lengthemng results from the operation, a flail foot may result 
In the later stages, therefore, when the anterior group of muscles is 
completely paralysed and there is no hope of recovery, this accident is 
guarded against by performing a tenodesis or arthrodesis in addition 
to lengthening the tendon 

Lenglliemng of the tendo calcaneus by Open Operation 

A vertical incision 6 to 8 inches in length is made on the medial 
aspect of the tendon from its insertion into the calcaneus directly 
upwards The incision lies m firont of the tendon Tbe synovial 
sheath is mcised m the line of the skm mcision, the tendon exposed, 
and divided mto anterior and postenor halves by a long lateral %er 
tical splittmg mcision At the lower end, the anterior half is detached 
from its msertion into the calcaneus, while at the upper end a trans- 
verse incision IS made through the postenor half of the tendon In 
this way two broad flips are secured which form broad surfaces for 
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CO aptation after the deformity is corrected The foot is now brought 
into the right angled position and tlie two flaps of the tendo calcaneus 
are stitched together m their new position by either hnen thread or 
chromic catgut The sheath is carefully sutured over the tendon and 
the skm mcision closed 
After Treatment 

Immobilization followmig tendon lengthenmg should be maintained 
for SIX or eight weeks by a plaster of Pans casmg the foot being at 
a right angle At the end of this penod the tendon should be com 
pletely healed and thereafter a strong boot will suffice 

5 Deformities of the Spine 

Scoliosis In the early stages the back should be watched very 
carefully and steps taken to prevent the onset of this deformity The 
preventive treatment should begin while the patient is m bed he 
should be placed on a ngid fracture board or ev en a 'Whitman frame 
until the end of the convalescent period Thereafter he should be 
supported by a light spnug back brace or a leather jacket If no 
improvement in the paralysed muscles takes place withm a reasonable 
penod it may bo assum^ that they wiH not recover in which case 
fusion of the vertebne by operation is recommended if the child is of 
a smtable age 

Once the deformity has developed an attempt should be made to 
reduce the curvature as far as possible The method described b) 
4.bbot and earned out by means of a plaster jacket is of some value 
although the treatment is arduous and tedious and the result uncer 
tarn hen the deformity has been corrected as far as possible opera 
tive fusion of the vertebrae should be carried out either by Hibbs s 
method or by a modified Albee s operation 

(p Deformities of the Shoulder 

Paralysis of the deltoid is the common affection in this situation 
and results eventually m an adduction contracture The arm dangles 
at the side and oulj swinging movements arc possible 

The shoulder in the early stages should be retained in the abducted 
position by a sphnt or a plaster of Pans shoulder spica Uter a few 
months the upper half of the shoulder piece of the spica can be reniov ed 
and hot air treatment mnssa^ and passive exercises lustitutcil to 
strengthen the muscles Where the arm cannot be brought to the 
abducted position because of an adduction defomuty an open opera 
tion may be earned out Through a vertical incision siimlar to that 
used for exposuig the shoulder joint the various adducting muscles 
are tenotoraized 
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CHRONIC STAGS OF POLIOMYELITIS 
'Rieatmbnt 

So far tlie surgical measures which have been described in the 
treatment of this disease have been designed to correct deformity, so 
that the over stretched, paralysed muscles get a chance to recover, 
and the v anous joints can be placed m a position which will allow com- 
plete mobility when the chrome stage is reached It will have been 
noted that th^e procedures are manipulation, fasciotomy, tenotomy, 
tendon lengthening and osteotomy, the selection of the appropriate 
operation depending upon the degree and site of tlie defornuty 

In the chronic stage a different type bf operation is performed, 
one which has for its object the unprovenieut of function Indeed, 
at this stage functional improvement is the only indication for opera- 
tion It would be of httle use, for instance, to stabilise the shoulder 
joint in a position of abduction if the rest of the ann were completely 
paralysed This operation would be indicated only if the fingers re- 
tained some power to grip The operations that are earned out are 
grouped into two mam tyjies, the first, those that improve muscle 
balance , the second, those that secure stabiUty These measures, 
with one exception, should not be used until two years have elapsed 
from the onset of the disease, for during this period there is always 
a possibility that muscle power will improve under conservative treat 
meat The exceptional case is one which shows increasing deformity 
This type of treatment is better earned out when the child is at least 
7 or, better still, 12 years of age, as by that time re educational exercises 
are more readily learnt 
1 . The Improvement of Muscle Balance. 

Muscle and Tendon Transplantation. A tendon transplan- 
tation aims at replacing the paralysetl muscle by a normal one which 
IS physiologically able to act as its substitute Transplantation is also 
designed to restore muscle balance, to prevent or correct deformity, 
and to improve stability, in conjunction with such operations as arthro- 
desis, etc Although it is the most generally useful and most satis 
factory operation m improving function, results do not generally come 
up to expectations Some transplantations, however, give umformly 
good results, particularly transplantation of the flexor muscles of the 
forearm for paraljsia of the extensor group There are certain impor- 
tant points in the technique of these operations 

(1) The defornuty must be corrected before the transplantation is 
performed Occasionallj this can be carried out at the time of opera- 
tion It may be possible, for instance, to manipulate the limb into 
the desired position, after the tendons to be trmsplanted have been 
divided 

(2) The tendon to be transplanted must be tahen from a healthy 
muscle, and should be more or less equal in strength to the muscle 



498 


PAKALYSIS 


it IS to replace This is more important m the lower than in the 
upper extremity m the latter the question of stabihty is of minor 
importance 

The function of the tendon to be transplanted should resemble 
that of the paralysed muscle Results are sometimes disappointing 
when antagonistic muscles are used for transplantation 

(3) The tendon to be transplanted should pass through siibcutane 
ous fat, or, preferably, through a tendon sheath, so as to avoid friction 
which might interfere wnth its smooth movement 

(4) It should also pass more or less m a straight hne To this 
end it may be necessary to make large holes m the fascia ^\here 
the tendon proves too short to meet the pomt of insertion, the gap 
may be bridged by fascia lata or silk, or a free tendon transplant 

The Insertxon of the Tendon In all transplantations m the lower 
hmb, with one exception the transplanted tendon should be inserted 
into bone Usually a small piece of bone is elevated, the tendon fixed 
beneath it and the bone replaced In this vvaj a firm insertion is 
obtained The exception is the transplantation of the posterior tibial 
01 peroneal tendons into the tend© calcaneus to strengthen the calf 
muscles In the upper extremity, where there is less stram, ten 
don to tendon attachment may be used The transplanted tendon is 
inserted so as to be under considerable tension 

The Operation As cases vary so vndely routme operations are 
impossible , each case is a separate problem A certaiq number of 
operations vrhich are more or less stereotyped will be mentioned 
later 


A CONSIDERATION OF REGIONAL DEiORMlTIES 
Deformities of the Foot 

Transplantations of tendons in deformities of the foot are mostlj 
used m conjunction with stabilizing operations upon the bones Inver- 
sion or eversion deformities of the foot must be corrected or prev ented 
permanently in order to have maximuni function and freedom from 
pam These are much more difficult to treat and are more disabling 
than talipes calcaneus and equmus Ev en m spite of splints the feet 
roll mto mversion or eversion, and pamful callosities develop over 
piomment bony pomts from friction or pressure of the splint TIic 
only means of combatmg this deformmg tendency successfully is by 
operativ e fixation of the foot m the subtaloid articulation, accompanied, 
where possible, by the transplantation of the good muscles to positions 
of more useful function Stabihty on weight bearmg is of prune im- 
portance, and the conviction that this, stabihty can be msured per- 
manently only by bony fixation is becoming more firmly iiuplantcil 
every day 
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(1) Talipes Varus This results from paralyse of the peroneal 
muscles the foot becoming inverted by the action of the strong tibialis 
anterior and posterior In such cases the tibnlis anterior tendon 
after being freed from its insertion is fiiced sub periosteal!} into the 
cuboid on the lateral side of the foot This greatly improves function, 
but some form of bony arthrodesis is more certain of controllmg such 
i lateral deformity 

(2) Talipes Valgus This results from a paralysis of the tihial 
muscles The peronei overact and pull the foot into an everted posi 
tion In these cases one of the peroneal tendons may be inserted 
sub periosteally into the navicular on the medial aspect of the foot 
This is particularly useful as a supplement to a talo navicular arthro 
desis but is rarely satisfactory when performed alone 

(3) Talipes Calcaneus This is due to involvement of the gas 
trocnemius muscle Although transplantation of the peroneus longus 
or the tibiahs antenor into the tendo calcaneus is useful m mild cases 
some stabihzmg operation such as a Whitman astragalectomy is indi 
cated m the se\ere types 

(4) Talipes Equinus In mild degrees of this deformity the 
peroneal tendons and the tibialis posterior may be transplanted into 
the dorsum of tlio tarsus IVhere the deformity is severe one or more 
of the following procedures may be used (1) backward displacement 
of the foot as in the Hoke or Dunn operation (2) lengtheumg of 
the tendo calcaneus (3) tenodesis using the invctave peronei and 
the tibialis anterior for implantatioa mto the tibia (4) bone block 
operation for drop foot (Campbell) 


Tendon Transplantation at the Knee Joint 
Quadriceps Paralysis When this muscle is paral}sed trans 
plantation may be carried out to increase the stability of the knee 
When the flexor group is earned forward to take the place of the 
paraljsed quadneeps there is an mcre.ise in stability but the new 
e-xtensors have little functjoiml ioJiie There are sevenJ museJea avail 
able for tran'^plantation The biceps Cemoris is the one most com 
monly chosen but when any of the flexor group is taken care must 
be exercised to make sure that the gastrocneimus which acts as a 
flexor 13 functiomng or at least that one flexor with good function 
remains Two operations ate described 
(a) Trans plantahon of the Sarlonus tnlo ike Patella 

A curved mcision is made extendmg from the middle of the medial 
side of the thigh over the top of the patcUa to the lateral side of 
the knee The sartorms is cut opposite tie patella freed from the 
surrounding muscles as far as the middle of the thigh and its end is 
sutured with chromic or Imen suture A slit is made in the lower 
quadneeps tendon above the patella and through this the sartonus is 
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dra«u and brought down to the patella whore it js attached sul) 
penosteally It is also sutured to the quadnetps for 3 inches b\ 
interrupted catgut sutures The wound having been closed and the 
knee extended, a plaster bandage is applied from ankle to grom 
(6) Transplanlalion of the tbo libtal band and biceps 

This operation, desenbed b} Young, is specially suitable for those 
where the quadriceps paralysis is combined with flexion of the hip 
and knee 

■k long incision from the great troclvantcr to the tubero&itj of the 
tibia is required The biceps js freed throughout its extent and is 
freed from its insertion The insertion of the iho tibial band is freed 
from the insertion into the tuberosity of the tibia These two tendons 
are included in a tube made from the fascia lata, and the lower end 
of the iho tibial band having been split is inserted mto tw o holes dnlled 
m the patella 

The hip contraction if present, is corrected four weeks after the 
operation and the knee contracture after that At the eud of the 
flfth week massage and muscle re education are begun 


Tendon Transplantation m the Hip Region 

Transplantations in this area are limited to cases of paral}Sis of 
the gluteus medius and maximus The operations are usually eifee 
tive resulting m considerable unprovement m the gait Some surgeons 
attribute this improvement to prolonged rest rather than to the effect 
of transplantation 

(1) Paral>sis of the Gluteus Maximus In paral}sis of thu 
muscle the bod} is thrown back with a sudden lurch when the patients 
weight IS borne on the affected side and the patient qmckl} hniieS 
the other leg forward to bear his weight The gait is hkt that of a 
patient wearing an artificial leg Two operations ha\ e been pcrfonneil 
for the condition 

(t) Obers Operation An incision is made from the le\tl of tlic 
first lumbar sertebra 1 inch {2o cui | lateral to the spine to the 
postenor infenor spme of the ihum exposmg the fascia over the 
muscles m this region The fascia is incised longitudinally near the 
spinous processes and cleared from the muscles The lateral lialf of 
the sacro spinalis with its aponeurosis is separated from the metital 
half and from the muscles lateral to it, the incisions being c-irritd 
down to the lower end of the skin incision Tlus portion is then 
freed from the crest of the ilium from the sacrum and from the 
transverse processes in such a way that a free flip of luusck, 
about 5 mches long, 1 inch wide and f inch thick is obtained 
An incision is next made on the lateral aspect of the thigh from the 
tip of the greater trochanter to 1 inch above the level of the patella, 
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exposing tlie fascia lata and its tensor The tensor is freed and parallel 
incisions made in tlie fascia to the level of the skin incision in order 
to fonn a long flap of fascia 1 mch wide A hole is drilled through 
the femur at the level of the gluteus maximus tendon just below the 
neck and the long flap of fascia is draivu through the bone from before 
bickwards At that point the edges of the fascia are sutured to the 
gluteus maxmius tendon The free end of the fascial flap is then 
drawn up under the gluteal fascia to the lower end of tiic first incision 
care being taken to keep the gliding surface of the fascia next to the 
line bone The superficial surface of tlie fascial flap is scarified and 
then oierlapped for 2 or 3 inches hy the free flap of the sacro spinalis 
The edges of the fascial flap and the aponeurosis of the sacro spmalis 
muscle are then sutured together under moderate tension so that 
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extension of the hip is obtained by the sacro spmalis muscle acting 
on the femur A plaster cast is apphed with the limb in abduction 
and full extension for a period of four to six weeks after which walking 
exercises may be permitted 

(zt) Dickson s Operation This is designed to replace the paralysed 
gbitei muscles by the tensor fascue lataa The ongm of the tensor 
fasci® lat«e is transplanted with a piece of its bony attachment to a 
groove on the crest of the ihnm near the posterior superior spine the 
muscle thus being changed from an abductor and flexor to an abductor 
and extensor Dickson after a sen^ of forty operations of this nature 
cLaims a considerable degree of success 
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( 2 ) Paraljsis of 
the Gluteus Alcdius 
Muscle Tile gluteua 
medms is frequent!) 
affected m infantile 
paral)sis Its func 
tion IS to abduct the 
limb and irhen the 
w eight IS home on 
one sule to raise the 
opposite side of the 
pels IS A\ hen the 
muscle IS panI)soJ 
the resulting gait is 
characteristic \\ hen 
m walking the weight 
IS borne by the af 
fected side the patient 
lurches over to that 
side, with consequent 
upset of balance The 
limp 15 often ludiatm 
guishable from that 
produced by a short leg and it cannot be compensated for b) ‘in) 
apparatus or b) any building up of the sole o£ the boot It can 
however be elumnated to a great extent if the patient cames a weight 
of about 12-14 lb m the baud of the affected side This changes the 
centre of gravity and compensates for the weakness of the muscle 
Treal?nenl by Legg's Operation The insertion of the tensor fascira 
latie IS transferred to the posterior surface of the femur 4n incision 
is made from the antenor superior spine baclo\ards and ilownwarJs 
over the greater trochanter to a point 3 inches below it Tin, fascia 
lata 13 thus exposed in the antenor part of the wound throughout the 
full extent of the incisiou -Uoug this line it is mcised and froiii tlic 
lowest point a cross incision is made backwards for U inches Tlio 
postenor border of the tensor fascia is then defined, and tlie entire 
tendon mobilized The lateral and posterior surface of the femur is 
then exposed 24 mches below the trochanter by dividing the fibres 
of the vastus lateralis At this point a periosteal flap is turned down 
from the bone and a groove made Into this groove the free end of 
the fascia lata bearing the tensor is sutured and the penoateal flap 
replaced and closed over the groove, the tlugh being fixed at 30 degrees 
abduction The hip is thereafter retimed m a plaster of Pans spica 
m 30 degrees abduction for about two montlis kn abduction splint 
is worn for about six months 

The operations should not be performed when there is m addition, 
marked involvement of the gluteus maximus 
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Operations to Improve Function in Paralysis of the Arm 
1. Deltoid Paralysis. 

In the majority of cases of deltoid paralysis, arthrodesis is the 
operation of choice. In early childhood, however, it is preferable to 
perform one of the two types of tendon transplantation. 

(1) Transplanialion of the Trapezius into the Hwnerusy A six-inch 
incision ia made in the line of the deltoid and trapezius fibres, with its 
centre over the acromion. The acromion and the trapezius having 
been exposed, a slip of the acromion, with its attached band of tra- 
pezius fibres, is mobilized and freed into the neck. The upper end 
of the humerus is now exposed by an incision through the deltoid. 
A sub-periosteal flap is taken from the humerus and the piece of acro- 
mion is embedded in the resulting groove after the arm has been fully 
abducted, or even brought up into the vertical position. After the 
Mound is closed, this position is retained by a plaster casing. 

It is sometimes difficult to approximate the trapezius to the humerus. 
To overcome tliis difficulty, Meyer uses strips of fascia to lengthen the 
trapezius. Occasionally the trapezius may slip in front of, or behind, 
the remainder of the acromion, and so lose its fulcrum. The length 
of the lever obtained by tr.\nsplantjng the trapezius is very short for 
the abduction of the liumerus, but go<^ results have been recorded. 

(2) Transplantation of the Biceps and Triceps into the Acromion. 
F. R. Obet has devised and practised another transplant operation 
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uhicb has had a good result m one case In this the tendons of both 
biceps and tnceps are utilized to produce abduction of the arm An 
incision IS made acroM the top of the shoidder exposmg the acroimon 
process down the front of the arm exposing the coracoid process 
and the short head of the biceps and down the back of the shoulder 
exposmg the long head of the tnceps The short head of the biceps 
IS isolated and the tip of the coracoid process cut off The long head 
of the tnceps is isolated and the bone from, which it an'^s is chipped 
off The acromion is spht on the flat The biceps tendon is sewn into 
the front of the acromion the tnceps tendon mto the back of the 
same bone usmg stout silk sutures for the purpose In the case de 
senbed a girl of 7 who had had pohomyelitis with deltoid paral}’sis 
was able after the operation to abduct the arm fulij and to raise it 
to the side of the head 

(3) Arthrodesis of the Shoulder This choice is last smee it has 
disadaantages — movements are hmited fractures occur easily owing 
to its exposed position and the decalcification secondarj to the par 
aljsis the cosmetic effect — particularly in a female — is not appreciated 
by the patient it is unsuccessful under the age of 12 and it ma} lead 
to a scoliosis Under these circumstances where muscles are available 
transplantation should be attempted but if the result is disappomtmg 
then arthrodesis may still be done Usually there is an adequate 
number of health) muscles acting upon the shoulder girdle to enable 
the arm to perform all remaimng possible movements if the shoulder 
joint IS obhterated The shoulder girdle should be very carefullj 
exaimned previous to operation in oi^er to make sure that the prm 
cipal muacles uhich rotate the shoulder blade are not affected as this 
free mobiht) depends on scapubr rotation In addition to this there ^ 
must be no scars lu the region which would immobihze the scapula 
The trapezius and the senatus antenor are important muscles os the} 
rotate the shoulder blade into the position of alxiuction with both 
muscles actmg satisfactonl} there should be good mobiht} of tlie 
shoulder and therefore a good functional residt 

The operation is described in Chapter XIX 

2 Paral>sis of the Serratus Anterior 

When this muscle is paral}sed there is loss of the power of push 
mg forwards Itiedel has reported a method of transplantation of 
the latisaimus dorsi winch he has eiupIo}cd with good results \u 
incision IS made extending from the spinal column to the axillary 
border of the scapula the btissmius dorsi muscle being exposed 
The lower half of the muscle is separated from the upper its ten linous 
insertion divided passed under the upper iiortion of tlic muscle and 
after passing over the lower angle of the scapulv is fixed to the seventh 
and eighth nbs In this vraj the tiansphnted muscle is made to act 
as a muscular hgament for the support of the scapula and prevent it 
from sliding, off the trunk It is doubtful if the operation fulfils the 
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results claimed for it Strips of fascui lata may be used ^vltb better 
elTect These strips are fixed to tiie seventh and eighth nbs passed 
behmd the scapula thea forwards deep to the scapula and finally 
fixed to its axillary border This attaches the scapula effectively to 
tlio trunk and allows pushing movements of adequate strengtli to be 
carried out 

3 Paralysis of the Flexors of the Elbow 

^Vhere the joint la flail an arthrodesis gives of course the best and 
strongest result but if the paralysis is incomplete then some form of 
transplantation may be tried hen there is paralysis of all the primary 

flexors of the elbow i e the biceps brachiahs and brachio radiahs 
and ^vhen the flexors of the wnst and fingers are intact Steindlers 
operation of transposition of the common flexor ongin from the inediil 
epicondyle to a higher level may be earned out An incision is made 
on the medial side of the humerus extending to 3 inches above the 
medial epicondyle The ulnar nerve is identified behind the epicondjle 
and retracted The origin of the flexor muscles of the forearm at the 
epicondyle having been carefully defined the muscles are detached 
from the bone close to the penostemn in one mass Tlieso muscles are 
the superficial head of the pronator teres the flexor carpi radiahs the 
palmans longus and the flexor carpi ulnans They are mobihzed 
downwards for a distance of 1^ inches from the epicondyle until the 
mass 13 sufficiently free to be transplanted into the intermuscular 
septum or into the periosteum of the humerus about 2 mches above the 
condyle They are secured in position by strong sutures which fasten 
the muscles to the septum The arm acutely flexed is immobihred 
m plaster for about four weeks after which a spbnt is substituted and 
worn for at least two months 

After treatment begins with the removal of the case and consists 
of active and passive movement and muscle training 

4 Tendon Transplantation in the Wrist and Finger 

Some of the most successful tendou transplantations are done for 
paral) sis of the muscles of the foreann especially the extensor group 
The operation described in the chapter on Injuries of the Peripheral 
Nerves may be modified to suit the types of paralysis met with m 
pohomyehtis It is to be noted however that the extensors do not 
act well when transplanted into the flexors of the forearm 


Operations to Increase the Stability of a Flail Joint 

1 Arthrodesis Tins term is used to denote the operation of 
excision of a joint by removal of the arhcular cartilages with the object 
of produemg ankylosis In the lower extremity the operation has the 
disadvantage of leaving a certain amount of shortening It is contra 
indicated m patients under 8 years of age as it is apt to interfere with 
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epiphjseal gro^rtli It la not an operation to be undertaken lightly 
as it produces a permanently stiff jomt, but m certam cases it is 
defimtely mdicated 

(а) The Shoulder The operation of arthrodesis of the shoulder u 
described in Chapter XIX The necessity of good scapular mo\ ement 
and a useful hand must be remembered If these conditions are not 
f ulfill ed the function of the limb will not be impro\ed 

(б) The Elbow The elbow can be efficiently controlled by an 
apparatus krthrodesis, therefore, is seldom practised at this jomt 

(c) The IFrwt The wnst can usually be made to function by 
some form of tendon transplantation Aii arthrodesis is occasionally 
earned out after the method desenbed on page 359 

{d) The Hip The operation of arthrodesis of the hip is sometimes 
unsuccessful because the bones are not thoroughly ossified An ischial 
bcanng corset is often of more value and permits good movement at 
the hip jomt The operation usually performed is a modification of 
the lutra articular method desenbed by Albee 

The TECHifiQUE The hip jomt is approached by the method of 
Smith Petersen and the capside defined and incised, vnth the head of 
the femur tn sUu About one third of the upper hemisphere of the 
head is then remov ed with a long osteotome m a plane parallel to the 
axis of the neck The roof of the acetabulum Laving been smulirly 
denuded its raw flat surface is placed m apposition to the upper 
surface of the head The whole of the articulir cartilage is then 
removed from the remains of the head and the acetabulum, and small 
chips recovered from the removed portion are wedged between the 
bones A tn fin nail may now be inserted to ensure adequate mimobih 
ration The pelvis and the affected leg are then immobilized m a plaster 
spica for about three months 

(e) The Knee Growth m stature takes place chiefly at this joint 
A permanently stiff knee has definite disadvantages Further, the 
joint can be easily controlled by a well fitting brace For these reasons 
arthrodesis of the knee is undertaken only in exceptional cases If 
the operation is indicated it should be earned out lu the manner 
desenbed on page 341 

Stabilizing, or Arthrodesing, Operations on the Foot 

Vanous stabilumg operations are earned out with great success on 
the foot It has already been suggested that tendon transplantation 
IS frequently unsatisfactory unless it is combined with one or other 
of certain supplementary operations m which case greatly improveil 
function IS frequently achieved These supplementary operations are 
not earned out before the age of 12 Aloreov er it is of great inqiort- 
aiice before undertaking an operation on a deformed or flail ankle, 
to make sure that the neighbouring vvtig,ht-beanng joints — the hip 
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and tlie knee-— ire m a positjon to co operate The only jnstificahon 
for these operations is i reasonable certainty of definite functional 
gam 

Lambnnudi s Operation The special 3mhc<itions for this oper 
ation according to Fitzgerald and Seddon are paralysis of the foot dorsi 
flexors and peronei but with some muscular control of the knee and 
preferably with active calf muscles It is better to wait till the child 
IS over the age of 12 The aim of the operation is to nse the anterior 
process of the tahia to prevent dropping of the foot The plane of 
bone section is carefully planned before the operation 

The tarsus is approached through a lateral incision and the foot 
IS dislocated medially below the talus The talus is then cut by a saw 
m the desired plane as shown in the hne drawing The upper surface 
of the calcaneus and the calcaneo cubou! joint are cut with a sharp 



osteotome A notch is also cut in the navicular The bones are now 
apposed and the beak in the talus fitted into the notch m the naMcalac 
and held m place while the incision is closed and a leg plaster apphed 
The foot and leg are of course elevated after the operation and in two 
weeks the plaster is removed and a new closely fitting one apphed for 
five months 

Whitman s Astragalectomy This operation is indicated in 
pes calcaneus calcaneo varus calcanco vulgus and calcaneo cavus 
It may also be used m cases of congenital club foot as well as in un 
united fracture of the talus 

Tecumque The incision starts about 1 inch above and behind 
the lateral malleolus passes downwards and round the lower end of 
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the fibiila forwanU J inch below the iinllcolus ami thm lu a curve 
over the dorsum of the foot to the hea<I of the talus The peroneal 
sheaths having been opened the tendons are divided md reflected 
and the external literal and the interosseous ligaments tbvided Com 
mencmg at the hod} and proceeding to the neck and head the talus 
IS now dissected out from beneath the extensor tendons There after 
the foot 13 forcibly inverted so that the whole ankle jomt is opened 
up The head and neck of the talus may now be freetl until the entire 
bone IS completel} separated from its bgameiitous ittachments and 
can be remov ed The internal surfaces of ^th inalleoh arc then denuded 
of cartilage and a new site of articulation made for them nearer the 
front of the foot To do this a thin section of bone is cut from the 
lateral aspect of the caleaneo cuboid joint and the soft tissues along 



with a thm section of bone stripped off the medial surface of the 
navicular The foot is now displaced backwards for at least 1 inch 
and the inner surfaces of the mallcoh adapted to the junction of the 
calcaneus and the cuboid on the lateral side and to a pomt ibrtctl} 
behind the navicular on the medial side of the foot The anterior 
surface of the tibia now lies m the same plane as the mid tarsal joint 
the backward protrusion of the heel bemg exaggerated Tin. wound 
IS closed after xeuiiiting the peroneal tendons The foot is retained 
m a position of plantar flexion and sbght valgus by a plaster of Pans 
splint which reaches to a pomt above the flexed knee The knee is 
suspended from a cage for the first two or three da}s to prevent the 
onset of cedema It is kept m plaster for about three months Dunug 
that time the case nuy be changed to venf} and correct if neccs»ary 
the position of the foot After removal of the plaster, the jutient 
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should be able to wear an ordinary boot which may require padding 
over the promineut heel 

The Stabilizing Operation of Hoke This is practised in simihi 
types of feet to those on which the AVhitman operation is performed 
but is especially useful for \algus deformity It is an elaboration of 
the Whitman method in that there is an arthrodesis of the sub taloid 
and the talo navicular joints as «ell as backward displacement of 
the foot 

The Technique The incision is sinular to that used in ^Vlut 
roan s operation The peronei are divided the sinus tarsi is cleared 
of its adipose tissue and the head neck and adjacent portion of the 
body of the talus are stripped The sub taloid joint is then carefully 
dissected so that the superior surface of the calcaneus and the lower 
surface of the talus ate laid bare The head of the talus is next separ 
ated from the navicular by division of the hgameuts A broad osteo 
tome 13 now used to remove the adjacent portions of the lower surface 
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of the talus and the upper surface of the calcaneus the incision tra 
versing the entue width of the bone The talus is now remodelled 
The bone is fiKt cut through at its neck and the head and neck 
removed The articular surface of the navicular as well as that of 
the talus is peeled off With the head anrl neck thus removed any 
deformity of the posterior part of the foot can be corrected by setting 
the calcaneus m line with the axis of the leg so that any lateral rota 
tion of the calcaneus is corrected The heel can now be displaced 
backwards so that the weight bearmg centre is placed exactly as m 
AVhitmans excision of the talus The excised fragment of talus is 
then shaped to fit into the space left between the body of the talus 
and the navicular aud reinserted there 

The after treatment is the same as m Whitman s operation but 
usually occupies less time seven weeks m plaster of Paris being as 
a rule sufficient This operation is supenor to that of Whitman m 
that it produces less shortenmg of the leg The backward displace 
ment of the foot however is possible only to a less degree 
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The Naughton Dunn Operation In tlioi.e dcforimtici* of tlit. 
foot in which because of severe static deficiencies it is desirable to 
secure forward displacement of the talus on the calcaneus the opera 

tion of Naughton Dunn is 
mdicated This operation 
combines wnth a sub taloul 
vrthrodesis a rcconstrno 
tive shortening of the fore 
foot A degree of syui 
metry between the two 
halves of the longitudinal 
arch 18 thus established, so 
that the static condition 
of the foot IS improved 
Technique A lateral 
semilunar mcision is made 
extending from above and 
behind the lateral mal 
leolus and curving below 
Ihe prominence and forwards over the dorsum of the foot to tbo third 
metatarsal bone After reflexion of the flap the ongm of the extensor 
digitonim brevis is detached from the dorsal aspect of the calcaneus 
and reflected with the soft structures to the medial side so exposmg 
the tarsal bones The caicaoeo cuboid jomt is now exposed by retract* 
mg or dividing the peroneal tendons It ma) be necessary at tlus 
point to elongate the tendo calcaneus The articular surfaces of 
the calcaneus and cuboid are now removed by means of a sharp 
osteotome The amount of bone removed depends upon the deformitj 
to be corrected The head of the talus is now divided behind its 
articular cartilage, and this, along with the proximal surfaces 
of the cimeiform bones is removed together with the whole, or a 
portion of the navicular The strong interosseous ligament between 
the talus and the calcaneus and the lateral hgaments of the ankle 
are divided and the foot dislocated medially at the sub taloid and 
mid tarsal jomts This exposes the sub taloid joint the cartilaginous 
opposing surfaces of which are removed by an osteotome 

Naughton Dunn pomts out that the foot is now m three sections 
and that the removal of bone will allow correction of the dcforinitj 
The foot IS displaced backwards at the sub taloid jomt so that the 
head of the talus will rest m a cup shaped depression prepared for 
it by the removal of bone from the dorsal surface of the cuneiform 
bones In some cases a transplantation of tendons or a tenodesis is 
now carried out The extensor digitorum brevis is replaced and fixetl 
by catgut stitches and the peroneal tendons sutured if previous!) 
divided With the foot held m a good weight bcanng position and 
with the raw bone surfaces adequately apposed the whole is fixed in 
plaster of Pans The position of fixation of the foot is of great im 
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(*) (B) 

Fiq 43 Infant le Paralys s (&) lU pes equ no vanu w th cailosit es on the lateral 
surface where we ght a home (b) The result of a \aUj,bton Dunn operat on n 
the san e case 


portance The talus and calcaneus are directly centred under the 
bones of the leg The relation of the forepart of the foot to the pos 
tenor segment allow a restoration of the normal arch and w eight bearing 
with both the first and fifth metatarsal heads 


The dressings applied should not be \ery tiuck so that dunng tlio 
moulding and setting of tho plaster tbe malleoh may be palpated 
The patella should bo exposed to ensure correct aUgnment The leg 
IS elevated by suspending it from a bed cage for the first few days 
to prevent the onset of oedema Ten days after operation the stitches 
are removed and the position of the foot \cnfied and the plaster 
reapplied ^\alkmg m plaster is allowed one month after the opera 
tion and this form of fixation is continued for six months 


Pan taloid Arthrodesis This type of operation is used by 
Steindler for cases of drop and drop dangle foot V flail foot not 
deformed associated with a good knee or at least good or fair flexors 
is best suited for this method A curved incision is made beginning 
2 mches abo\e and behind the lateral malleolus curving downwards 
and forwards around its tip to a pomt 2 inches m front of it The 
peroneal tendons are divided as well as the calcaiico fibular ligament 
and the joint opened by wrenchuig the foot into adduction The 
joint surfaces of the tibia and fibula and the upper surface of the 
talus are now denuded of cartilage until nothmg but raw cancellous 
bone IS seen The talo 
calcanean joint can now 
be exposed by dividing 
the ligaments and is also 
denuded of its cartilage 
After division of the txdo 
navicular ligaments tho 
jomt between these two 
bones is opened and 
denuded of its cartilaoC 

The calcaneo cuboid joint Fra —pan talo d Arthrodesis 
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may m some cases be eicised \VIieu the denudation of cartilage is 
completed m all joints the talus is replaced and the foot is put up 
again m its normal position The cut ends of the peronei are reunited, 
the nound closed m layers and the foot put up m plaster The best 
position IS that of perfect lateral abgnment, with about 20 degrees of drop 
correspondmg to about 1 meh of plantar flexion The phster should 
remam in place for about four months after which it is replaced bj an 
ordinal) strong boot 

Extra-articular Check Operations on the Ankle 
This type of operation differs fix>m the extra articular arthrodesis 
practised in tuberculous conditions m that the movement of the jomt 
13 not completely obhterated but is merely dmimished by tbe con 
struction of artificial bony blocks 

Campbell’s Operation for Drop Foot This is done m cases 
of paralytic drop foot and is usually combined with a sub taloid 
arthrodesis 

Technique An incision is made over the antero lateral surface 
of the ankle from a point 1 mch above the jomt and over tbe dorsum 
of the foot to the lateral cuneiform The bones are exposed b) reflect 
mg the tendons medially and laterally, good access being gamed thus 
to the entire tarsal region A small portion of the head of the talus, 
the whole of the navicular, and tbe articular cartJages ixom the pos 
tenor surfaces of the cuneiform are resected A second incision is 
now made over the tendo calcaneus which is divided mto anterior 
and postenor flaps These are retracted upwards and downwards 
The space between the tendon and the tibia is now freed from loose 
tissue and with a large periosteal elevator tbe posterior surface of 
the tibia and tbe upper surface of the calcaneus axe cleared The 
foot IS now dorsiflexed and the postenor edge of the body of the talus 
removed A wedge shaped cavity is uow chiselled out of the cal 

caneus, just below the 
posterior extremity of the 
talus, and into this ca\ ity 
thedenuded navicular and 
the small pieces of bone 
obtamed m tbe first jiart 
of the operation are placed 
ind pded into a p)ra 
midal mass which rises 
well above the pootenor 
edge of the tibia The 
tendo calcaneus is united 
and the wound closed 
The foot IS now miniobi 
lia 245 — Infantile Parabsis CampbeUs uedgo lized at a right angle OF 

blocfc stabilizing Oi>eration for Drop Foot m slight plantar fleXlOHin 
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.1 plaster of Pans case and reinaMW in this for at least tliree months 
At the end of that time a strong boot with a lengthened upper should 
be worn 

Putti’s Operation. Tins operation is carried out for paralytic 
calcanean deformity, the object being to create a bony block at the 
anterior aspect of the talus, which will operate against undue dorsi- 
flexion of the foot 

Technique A vertical meiaion is made m front of the ankle joint 
and the extensors reflected so that the lower end of the tibia and the 
anterior surface of the body of the talus are exposed The talus is 
now divided transversely with a chisel, about the middle of the body, 
and the upper portion is elevated by prismg it backwards This leaves 
a transverse gap m the body which is filled up by a thin layer of bone 
removed from the anterior aspect of the tibia The anterior part of the 
body of the talus is thus built up and remains elevated It then acts as 
a ridge, preventing any dorsifiexion of the foot The wound is closed and 
the foot 13 fixed m slight plantar flexion for from three to four months 
This procedure is carried out only in patients who are too young for a 
Naughton Dunn operation It has the great advantage of simpbcity 

Fixation by Silk Ligaments or 
Sutures 

This operation was suggested by 
Lange many years ago, and has been 
performed frequently with varying 
degrees of success It has recently 
been used m cases of congenital 
tahpes equmo varus, a silk hgament 
stretchmg from the base of the fifth 
metatarsal to tlie shaft of the tibia at 
a suitable level The method, how 
ever, is not now used to any great 
extent, and the author does not 
recommend it 

Tendon Fixation 
This type of operation is very use 
ful m cases of drop foot The ten- 
dons used for shngmg the foot are the 
paralysed ones, their post-operative 
value being merely that of bgaments 
(7) Tenodesis for Drop Foot 
Technique An incision down to 
the level of the ankle joint is made 
over the tibialis anterior at its tendo- 
muscular junction, and the tendon 
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divided and freed at its junctioa \Mth the muscle fibres The iiiediai 
bp of the incision is reflected towards the medial side to expose the 
lower part of the tibia Two further mcisions are now made one 
o\er the peroneus longus tendon at its junction with the muscle belly 
the second just below the lateral malleolus towards the insertiOD of 
the tendon The tendon is dm led at 



its insertion into the muscle belly and 
freed as far as the lower incision out 
of which the tendon is pulled \ sub 
cutaneous tuuaej js lieu cMtstracted 
from the lower peroneal incision to the 
front of the tibia and the peroneal ten 
don brought up through it The tiio 
peroneal incisions may now be closed 
The next step is to dnil a hole tlirough 
the shaft of the tibia from lateral to 
medial side through which the tendons 
may be pulled The tibialis anterior 
tendon is pulled from the medial side 
the peroneal tendon from the literal 
side both traversmg the same aperture 
in the tibia The foot having been 
placed at a nght angle the tendons are 
pulled taut and ^ed by means of 
chromic catgut The anterior tibial in 
cision is DOW closed The foot is fixed 
ID a plaster of Pans case for about two 
months and if the anchorage of the ten 
dons has been secure the result shoul 1 
be very satisfactory 

(JJ Galhes Operation for Drop loot 
GalUe has suggested a more complicated 
method which has advantages He uses 
the lateral half of the tendon of the 
tibialis antenor cuts it at its iniertion 
into its muscle belly and then threads 
it up through a bony tunnel made m the 
uaMcular and talus and then through 
another m front of the tibia (see iig 
247) and fixes it to the front of tlie 
tibia 


Droi Foot Gallic s Operation for T ihjies 

Calmieus A straight \ertical mciaiou 
13 made along one side of the tendo calcaneus and tJ c tendon rc 
tracted to expose tl e low er end of the posterior aspect of tl e tibia 
A rectangular section of bone is raised from this surface by means of 
a sharp osteotome It is of sufficient width to allow the tendo cal 
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caneiis to be placjed into it. The piece of bone is thereafter reinserted 
and fixed to retain the tendon in position, the foot defonnity having 
been corrected before insertion. 

The aiitiior now uses an operation devised on the lines of the 
tenodesis for drop foot. The teudo-colcaneiis is exposed as above 
and long narrow slips are isolated from the tendon on either side. 


These are divided high up, so 
leaving a medial and lateral slip 
attached to the calcaneus below. 
After a tunnel is drilled laterally 
in the tibia at an appropriate 
lev'el the tendons are threaded 
through it and fixed as in the 
operation for drop foot (Fig. 218). 

Lengthening of the Limb 

Since one of tlie end-results of 
a severe attack of infantile para- 
lysis is a disturbance of trophic 
function, there is frequently left 
a shortening of 2 or 3 inches in 
an afiected limb ; this adds con- 
siderably to any interference with 
function which is already present. 
Putti has described an operation 
by which he has actually length- 
ened a bone on the short side, the 
lengthening being done prefer- 
ably on the femur as the soft 
parts above the knee arc more 
extensible than those below. He 
secures continuous traction by 
means of an ingenious apparatus 
called the osteoton, consisting of 
two large metal pins penetrating 
the upper and hirer fragments 
of the fracture aud a telescopic 
tube fitted %rith a spring which 
is governed by a screw. 

Technique of the Operation. S 



!Fio. 248. — Author's Operationfor Talipes 
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SPASTIC PARALYSIS 

Spastic paralysis has an importance second only to infantile para- 
lysis in orthopaedic surgery. It is a lesion of the upper neurone in 
which, as a result of loss of cerebral inhibition, the tone of the muscles 
is greatly increased, the reflexes are exaggerated, and a general state of 
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hypertonus de\elops in the affected parts Characterized by muscular 
weakness stiffness and loss of control rather than by dcfimte para 
Ijsis it usually leads to atrophy contraction and defomut^ Involve 
ment of one half of the body is known as hemiplegia of both lower 
estrenuties as paraplegia When both upper and lower extremities 
are affected a diplegia results In the rare event of mvolvemerifc of 
only one extremity the condition is termed monoplegia In severe 
cases the trunk and face may be affected 

Etiologv 

The paralysis is due to the destruction of the ganglion cells of 
the motor area by disease of or injury to the brain The disease 
may be ante natal m ongin but more often dates from the tmie of 
the birth which is usuaUy a difficult one and often earned out with 
the aid of forceps First-born children are affected more frequeutlj 
than others and there is often a history of premature birth. As the 
pyramidal motor tract is not fully developed until the eighth month 
it IS not unusual to get developmental d^ects m babies bom before 
that period In rarer cases the disease arises after birth and may 
be a sequel to one of the exanthemata 

Jones and Lovett classify the cases in this way 

1 \nte natal Coses Developmental defects 

Syphilis 

2 Natal Trauma during labour 

3 Post natal Circulatory conditions haimorrhage etc In 

flammatory conditions — meningitis hydro 
cepLalus 

Crothers states that inmy cases hitherto regarded as Laving their 
ongin m the cerebrum are really due to injuries of the spmal cord 
and has called attention to the dangers of traction on the child dunng 
labour 

Collier mamtams that the damage is done before birth attributing 
the legion to primary neuronic degeneration If this is so it explains 
why the operation of cerebral decompression fails to brmg relief 

Pathology 

Cerebral ha3morrhage is said to occur m 15 per ccut of the new 
bom but severe bleeding is uncommon The haMiioirhagC is followed 
by atrophy of the brain vnth sclerosis and shrinkage of the convolu 
tions or by softenmj, and degencrition of certain ireas The brain 
cortex IS often smooth The arachnoid is tluckened and sub arachnoid 
cysts are present but the dura is usually norunl There is degencra 
tion of the pyramidal tracts and of the lateral columns of tlie cord 
Microscopically there is an absence of gangUon colls and nerve fibres 
in the atrophied area their place bemg occupied by areas of ghosis 
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Clinical Features 

There is frequently a history of difficult birth, followed by cjanosis, 
but the first sign of anj senoos disturbance may be a convulsion mdi 
catmg the cerebral ongm of the disease These post-natal cases often 
commence suddenly dunng the course of some infectious disease The 
mother notices the child s difficulty in controUmg the mo\ ements of 
the extremities All movements are imperfectly earned out, and there 
IS slowness m sitting up, standing and wallang 

The Paralysis This is of the upper neurone, or spastic tjpe, and 
IS charactenzed by the hypertomc condition of the affected muscles 
and the exaggerated reflexes There is no wasting or reaction of 
degeneration of the muscles Muscular ngidity is marked, and leads, 
m the lower limbs to adductor spasm when the child begins to walk 
\ny attempt to straighten the limbs is resisted by contraction of the 
muscles These, however, can be stretched graduallj, and the hmh 
thus slowly straightened out, but as soon as pressure is released the 
spasm returns 

Walking IS usually considerably delayed, and is performed with a 
charactcnstic inco ordmated gait The method by which ccitam move 
ments are perfonued is also very chanctenstic, m that, when a special 
muscle of the baud or foot is beuig used, all the other muscles of that 
hmb become spastic and contracted The child apparently cannot 
use one set of muscles mthout the others bemg stimulated to con 
tract As the child grows older, and the flexion contracture at the 
various jomts persists, the normal muscles become w eakened by stretch 
mg and the deformity becomes a fixed one In the lower hmbs, the 
hips are flexed, adducted and rotated medially , the knees are flexed, 
and the feet ate usually m a position of equmo varus The defomuty 
of the upper hmb is equally cbaracteristic There is flexion at the 
elbow, the forearm is pronated, tbe wrist is flexed, nid the tliunib 
adducted and pressed mto the palm m that position b) the 
fingers All the tendon reflexes are exaggerated Facial parahsu 
occurs frequently but disturbances of sensation are rare 

Involuntary Movements Cunous involuntary mov tments ma) 
develop and mterfere greatly wrth the fmiction of the htub They 
may appear soon after birth, m the form of rliythimcal nthetoul 
movements, of the more explosive and erratic chortic type or may 
belong to the ‘ perverse inoveuicnt ’ group These are Jirnitcvl to the 
affected limb and are usually more troublesome in the arms tliiii iii 
the legs In addition to reduemg the patient to a pitiable state and 
addmg considerably to the gravity of the disease, they constitute, 
according to some authorities, a definite contra indication to opera 
tive interference The movements are exaggerated by voluntary 
efforts and by emotion, but are usually absent durmg sleep Their 
presence and the mco ordmation of gait are attributed to changes m 
the basal ganglia 
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Mental Symptoms Jlental deficienigr varies with the seventy 
of the limb affections, but is present m all grades At the best the 
child IS emotionally unstable, and this is doubtless exaggerated by 
the limitation of normal activities imposed by the affection Cameron 
and Osman state that most patients nn 
prove greatly both mentally and physic 
ally as they grou older There is little 
doubt too that an operation attended 
with any degree of local success at the 
same time impto\e3 the mental condition 
The child is enabled to get about and mix 
with other children so that his outlook is 
broadened In addition he is freed from 
the necessity of worrying about his gait 
and can attend to other things 

S<ac}is states that 50 per cent of litim 
pkgic cases arc feeble miiideil ind Id per 
cent idiotic 

Lpileptic seizures arc more coiiimon]> 
associateil uith heuuplegia than with other 
forms of spastic paralysis If the fits recur 
with any frequenej operative treatment 
should be delayed 

Trophic Changes There u usually 
some impairment in growth of the affected 
limb It develops more slowly than the 
healthy one and m adult life there is 
usually a considerable disparity m the 
lengths of the two limbs 

The Deformity Deformities are the 
result of spasm of the stronger groups of 
muscles or of those muscles which act at 
a mechamcal advantage In some cases 
gravity is a contributory factor It is im 
portant to remember that as deformity can 
be produced by fixing the limb m a par 
ticular position for a sufiicient tune all the 
muscles are potential sources of deformity li 2£>o — bpas,UL larai^Ms 

in m ordinary case This is of particuhc ^ ‘rfr'iLS'tf ' itSe ™c 

importance ui post operative treatment degree 

At first the deformities can be fully cor 
rected by strong manual pressure but secondary contractures develop 
at a later date so that manual correction of the deformity can be only 
partial The time which this secondary contracture takes to develop 
varies from a few months to as long as three years It is accom 
pamed of course by accommodative changes m the ligaments fascia? 
and otlier soft tissues 
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Differential Dug\osis 

PoUomyehtis A. form of spastic paralysis may occur ts a result 
of infantile paralysis affecting the cerebral tissues It is an upper 
neurone lesion ^\liich occurs m association mth a flaccid paralysis so 
that there is presumptive evidence of the poliomyelitic ongm of the 
condition 

Idiocy When idiocy is pre 
sent ivith spastic paralysis it may 
be assumed that the case belongs 
to the spastic paralytic type 
Cerebral Tumour is distin 
guisbed by its localizing synip 
toms, headache vomiting and eye 
Signs 

Hydrocephalus may cause 
spastic paralysis of some muscles 
but the diagnosis is usually ob 
vious 

Pbognosis 

Without treatment the prog 
nosis IS Very poor although lu some 
cases intelligence may unpro\c and 
better control be acquired lu 
the very mild cases treatment 
should give a good result and even 
m cases of a more severe degree 
uuprovement is to be expected 
Athetosis mental enfeeblcment 
and extreme paralysis are of ill 
omen m prognosis 

An outdoor life as fir as jkjs 
sible free from care is to be recoin 
mended Worry or indeed excite 
ment of any kind shoul I be 
avoided 

Treatment 

The treatment of the condition is classifie I as non operative and 
operative 

(a) Ivon operative Treatment 

Massac'c as commonly prcscnbeil for such patients la worse than 
useless as it increases the tone of the already hypertonic muscles It 
IS to be used only in cases m which after operation muscles weakenctl 
by prev lous stretching w ould benefit from massage It is to I c noted 
that thc'ic muscles are not the spastic muscles but their opposing j.roii|W 
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Muscle Re-education is the most important part of the non- 
operative treatment Tlie patient is taught to use the iveaker muscles, 
e g in the arms, the extensors, the lateral rotators, and the supinators 
The hand is assisted by passive movement until the maximum of 
normal voluntary movement is reached, and then gently stretched 
before the limb is passively replaced m the flexed position This cycle 
IS repeated frequently, and often the power and range are consider 
ably increased The patient is taught to perform coarser movements 
of the hmb, e g the shoulder move 
inents, before the finer movements 
of the fingers are approached 
Rhythmical movements such 
as drill are valuable Movements 
may be performed to the accom 
pamment of a metronome or music 
It IS also \ery desirable to stretch 
the contracted muscles continu 
ously by splints When the lower 
extrenuty is affected, good results 
may be obtained at a late stage by 
fixmg the limb m a plaster case 
with the leg fully abducted This 
IS removed at the end of two or 
three months, after which braces 
may be worn to keep the leg ex 
tended and abduction sphnts ap 
plied to prevent adduction of the 
hip These are ambulatory sphnts, 
and allow systematic exercises to 
be earned out every day 

The non operative form of treatment is certainly the more impor- 
tant Operation can only prevent deformity and prepare to some 
extent the way for the non operative treatment by diminishing the 
muscular spasm 

(6) Operative Treatment 

It IS not wise to carry out operations on children under the ago 
of 5 or 6, as they are unable to co operate or to obey the instructions 
which are so essential m the after treatment Mental eufeebleinent, 
atbetoid movements and epileptic seizures, to some extent, contra- 
indicate operation, but if these aficctions are not too severe, an opera 
tjon may greatly improve the mental condition and lessen the athetoid 
movements 

The operations that are carried out for the relief of spastic paraljsis 
irwy be ^vided into two groups 

1 Operations on the Nervous System 

2 Operations on Muscles and Tendons 
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1 Operations on the Nervous System 

A Operations on the Cerebrum At one time cerebral decom 
pression was recommended in newly bom children ivith paralysis as 
it was thought to be a reasonable procedure should any mp nin cpal 
or cortical hseniorrhage have occurred The results of this operation 
have not been good, however and this is not surpnsmg if CoUier is 
correct m bebeving that the condition is a primary neuromc degenera 
tiou present before birth 

Clem has recently treated babies of from 1 to 34 months by repeated 
cisternal puncture He removes from 10 to 70 c c of fluid and has 
noted the greatest relief m spastics with a history of birth injury 
The mdications for the repeated drainage are listlessness, poor appe 
tite loss of weight and mcreased spasticity The drainages are fol 
lowed by a dry or semi-diy diet with elimmation of sugar and salt 
B Operations on the Peripheral Ner\es 

(o) Foerster s Operahon Division of the Posterior Spinal Pools 
(Postenor Rhizotomy) It was hoped that this operation consistmg 
as it did of division of the afferent paths to the cord, would check 
the hyperactivity of the muscles and ensure better co ordination of 
the limb The operation is a difficult one and m view of its disappoint* 
mg results has been for the most part abandoned Posterior ihizo 
tomy is thought to weaken all groups alike and to dinumsh voluntary 
control no less than reflex spasticity It is therefore not descnbeu 
m detail 

(fe) Section of the Extra pyramidal Tract Putnam has sectioned the 
extra pyramidal motor tract m five cases for athetosis and djstonia 
Four of the cases showed a defimte improvement m the uncontroUeil 
muscular activity and there were no ill effects from the operation 

(c) Sympalhelxc Ramisection Hunter beheved that muscle tone was 
largely under the influence of the sympathetic system and that the 
operation of sympathetic ramisection, designed by Royle and himself 
would reduce spasm and leave the voluntary control of the muscles 
mtact This procedure has not been so successful as was at first hopai 
and in fact has been condemned m no uncertam teniis by competent 
workers in this country after a senes of patients bad been submitted 
to operation m their presence by Royle J»e\ertheless the operation 
IS still practised both m this country and Amenca apparently with 
success — particularly m lower bmb lesions but tiie benefit would 
appear to be m the general nutrition of the limb rather than m the 
spasticity The author does not practise the operation m spastic 
paralysis 

(d) StoJJel s Operation This relaxes the spasm m a ccrtam number 
of muscle fibres m each muscle by cutting out part of its nenc supplv 
By studying the mtra neural topography of the large ller^ e trunks, 
Stoffel demonstrated that the various tracts run mdependcntly for a 
considerable distonce and that the position of any bundle in a large 
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nerve at a given level is remarkably constant He was therefore able 
to pick out the nerve supply to any required muscle group and destroy 
as much or as little as he coi^der^ necessary in each individual case. 
The operation of Stoffcl, houevcr, is not now used in its onginal form 
Surgeons prefer to follow the nerve donn till its mdividual branches 
can be traced from the parent nerve mto the muscles they supply 
It is then easy to resect a number of the fibres gomg to any particular 
muscle, and in this form Stoffei’s operation has become firmly estab 
Iished The effect is lasting and there is no tendency to recurrence 
The obvious objection is that if too much is done in the ivay of division 
of nerve fibres the harm cannot be undone Fortunately the tendency 
IS to err on the safe side 
2, Operations on Muscles and Tendons 

The operations on muscles and tendons include tenotomy and 
mjotoniy, tendon lengthening, excision of portions of tendons and 
muscles, and transplantations Simple tenotomies and myotomies 
are the oldest method of treatment and are of great value, par 
ticularly when done by open operation Subcutaneous tenotomies 
may be performed in the adductor region for an adduction contracture 
of the hip, but in the cose of all other muscles open division is advis* 
able In certain cases of flexion contraction at the knee, the hamstring 
tendons may be brought forward and transplanted mto the quadneeps 
to strengthen the weaker extensor group 


THE TREATMENT OF DEFORMITIES IN VARIOUS 
REGIONS 

1. Deformity of the Arm 

The operation devised by Stoffel is very useful m this condition, 
but here again the nerve section is that of branches and not of parts 
of the mam nerve The motor branches are exposed m the forearm, 
identified by an electrode, and divided m whole or in part according 
to the severity of the contracture 

The Operation. It is not usually necessary to deal with the con- 
tracture at the elbow, and attention is mainly directed to the con- 
tracture at the wrist and fingers The median nerve is exposed in 
the upper part of the forearm through a median incision and the 
vanous branches identified The proximal branch is that to the super- 
ficial head of the pronator radii teres, which leaves the nerve from its 
anterior aspect Thereafter branches leave to supply the flexor carpi 
radialis, palmans longus, and the deep head of the pronator radii teres. 
More distally the branches to the flexors of the fingers leave from the 
dorsal and ulnar aspects The vanous branches are identified accur- 
ately by a needle electrode and divided in whole or m part according 
to the results of the pre operative examination 
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After the operation the deformities should, as fir as possible, be 
corrected and maintained so by splintage for some weeks 

In some cases good functional results are got by arthrodosmg the 
wrist after the manner advocated bj Bnttam 

2 Deformities of the Hip Region 

(a) Adduction Deformity Although improvement may be 
secured by operations on the muscles m this region, much better results 
are obtamed by division of the nerves after the method of Stoffel 
The obturator nerve may be approached either m the upper part of 
the thigh or through an abdommal incision , m the latter case, the 
nerves on both sides may be operated on at the same time If the 
thigh approach is used both the anterior and posterior branches of 
the mam nerve may be divided through one mcisioxi The tv pc of 
operation depends upon the extent of the spasticity In sev ere cases 
the mam trunk should be divided or, at any rate both its divisions , 
but where there is only a moderate degree of spasticity, division of 
the antenor branch suffices 

The Operation in Modetate Cases An mcision, about 3 mches long 
IS made &om th^ pubic spine, downwards along the line of the tendon 
of the adductor longus The tendon is identified and its mner margin 
havmg been dissected free without entering the muscle substance it is 
retracted outwards This brings mto view, m the mtcrmusculac fascia 
behmd it the anterior division of the obturator nerve It supplies 
the gracilis the adductor longus, and a portion of the adductor brevis 
The mam trunk of the antenor division has three branches vrluch 
should be identified before any excision is performed Half an mch 
of the antenor division is now excised The various branches nn> 
be found entermg their respective muscles 

The Operation in Seiere Cases In these cases either the mini 
trunk or both the antenor and postenor branches may be dmdeil 
For division of the branches, the operation desenbed above may bo 
earned a stage further until the posterior branch is seen and excised 
This branch is found high up m the antenor wound, eitliet issuiug 
from the obturator foramen, or runnug behmd the antenor fibres of 
the obturator externus and behind the adductor brevis It is divided 
m a sinular manner to the antenor 

Section of the Jiain Nene V median supra pubic skm incision 
is made and the recti muscles separated The bladder is careful!} 
avoided and the pelvis inspected The nerve can be seen as a white 
cord runmng along the side of the pelvis to disappear through the 
obturator foramen It is in close relation to a number of veins winch 
should be carefully separated from it before it is excised Either a 
complete segment of the whole nerve, or a portion eijual in diameter 
to four fifths of the cross section, is removed, the amount depending 
on the extent of the paral}Sis 
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The alidoimuil wo\md w lei.3 likely to become contaminated than 
that on the thigh and through it both nerves can be divided vith 
much greater certainty To facihtate nursing until the wound is 
healed, the tliighs are fixed in a position of moderate abduction 
Thereafter the usual post operative treatment should be carried out 
{b) Medial Rotation of the Thigh The operation for this con 
dition described by Sir Robert Jones in which the affected muscles 
i\ere detached from the ilmm has been superseded by that of Stoffel 
on the superior gluteal nerve on account of the unproved results wluch 
it achieves The nerve may be excisi^ as it enters tlie bnttoch or 
at a lovicr level where it enters the medial rotators of the hip, the 
tensor fascice latm and the anterior fibres of the gluteus medius and 
iniuiraus A vertical incision is made domi to the periosteum from 
the iliac crest to the great trochanter The terminal part of the 
superior gluteal nerve is found lying between the muscles and a 
portion is excised The incision usually divides some of the nerve 
fibres passing to the anterior part of the gluteal muscles 

Fairbank has pointed out that in this type of case a certain amount 
of medial rotation may be due to spasm of the pectmeus muscle He 
therefore always resects the obturator nerve at the same time as the 
superior gluteal Durham corrects the rotation by division of the 
tensor fasen femoris and the anterior fibres of the gluteus medms and 
minimus 

(c) Flexion of the Thigh Many cases of flexion deformity of 
the thigh can be corrected, easily and permanently by Soutter s opera 
tion as described under the treatment of infantile paralysis The two 
muscles which cause the flexion are the tensor fascia lats and the 
ilio psoas Tenotomy of these muscles is easily performed and yields 
good results 

9 Deformities of the Knee 

Knee flexion due to spasm of the hamstrings. La the usual defor 
mity ra spastic paralysis of this region The surgeon must first decide 
whether the muscular contraction is one that can bo abolished by 
stretching or whether it is permanent In the latter event, a tendon 
operation will be necessary but when the contracture is due to spasm 
alone and can be corrected by pressure a Stoffel operation earned out 
on the sciatic nerve usually suffices A straight vertical incision is 
carried down the back of the thigh from the gluteal fold for 5 or 6 
mches When the deep fascia has been incised the long head of the 
biceps muscle can be identified This is retracted medially and, after 
separatmg the Imes of muscle cleavage the sciatic nerve is found 
From the medial side of the nei\e, branches are sent out to supply 
the long head of the biceps, the semi membranosus and the semi 
tendinosus These nerves can be identified by means of the needle 
electrode In moderate degrees of contracture the bicipital branch 
and the branch to the semi membranosus are completely excised, while 
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in se\ ere cases the whole nerve to the seiiu tendinosus, or at aii} rate 
part of it, may be removed as well 

4 Foot Deformities 

(а) Pes Equmus. Here also it is necessary to know the t)pe of 
muscular shortemng, whether it can be overcome by firm pressure or 
whether actual adaptive shortenmg of the tendons has supervened 
In cases of orgamo shortemng, the tendo calcaneus must be lengthened, 
but if the deformity is due to spasm alone, a Stoffel operation can be 
earned out on the tibial nerve, to paralyse to some extent the gastroc 
nemius and soleus When the tendon has been lengthened m the manner 
prevnousl} described, the two portions are stitched together so tint 
the upper flap is pulled on by the lower one just before the foot conies 
up to a right angle It is also important to stretch thoroughly the 
other tight structures such as the posterior hgaments of the ankle 
jomt, before the actual suturing is earned out After the operation 
a spbnt IS applied for about six weeks Wallanj is then allowed with 
an inner wedge on the sole of the boot to prevent the formation of 
a valgus deformity, which sometimes follows this operation 

The Stoffel Operation A vertical incision is made down the centre 
of the popliteal space through which the nerve can be approached 
easily owing to its superficial position It is freed downwards and 
the two heads of the gastrocnemius spht for a considerable distance 
until the branches are seen The sensory branch, the nervus cutaneus 
surie mediahs, is flrst encountered emerging &om the medial and pos 
tenor aspect In addition, two branches leave the mam trunk to 
supply the lateral aud medial heads of the gastrocnemius muscle 
There are also the nerves to the dorsal portion of the soleus and to 
the plantans The ventral portion of the soleus is supphed by a 
branch commg from the antero lateral aspect of the mam nerve, while 
the tibiahs po&tenor branch is found on the postero lateral aspect 

Jones aud Lovett recommend that in moderate cases of pes equmus 
the branches to the heads of the gastrocnemius should be resected, n lulc 
m sbghtly more severe cases, one half of the nerve to the dorsal por 
tion of the soleus should also be excised In the moat severe cases 
the entire supply of tnceps suras may be removed The knee should 
be kept extended on a splmt, with the foot at a right angle, for three 
weeks to allow complete heahng of the wound 

(б) Lateral Deformities of the Foot If a varus defonnity is 
present along with the equmus one it usually disappears after tlie 
Stoffel operation above desenbed, although sometimes tenotomy of 
the tibial muscles may also be necessary This is done by the open 
method m the same way as the tendo calcaneus is lengthened 

Valgus deforauty may be corrected either by tenotomy of the 
peronei or by an operation on the peroneal nerve The superficial 
peroneal nerv e should be followed down m the substance of the peroneus 
longus till the last muscular branch to the brevis is reached An 
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excision can then be done, the extent depending upon the seventy of 
the spasm 

After Treatment After these operations, massage is of little 
benefit but prolonged training in \\aikmg and m the use of the affected 
hnib should be undertaken Splints should be used for several months 
after the correction of the deformity, but it is doubtful whether these 
should be worn all day In most cases their use at night suffices In 
the Diajonty of cases a decided improvement is attained particularly 
in children whose mentahty la fairly normal 



CHAPTER XI 

APFECTIONS OF KERVES 

LESIONS OF THE PERIPHERAL NERVES 

riie greit frequency of penpheral nerve lesions during and after 
the Great AVar afforded an invaluable opportunity and provided a 
strong stimulus for the study of such injuries m all their phases and 
complexities Consequently, many previous gaps m our knowledge 
have now been filled, and while long accepted views have ui some 
cases been strengthened, in other cases old beUefs and practices have 
had to be modified or even wholly rejected Nerve mjunes occur, 
however, not only in warfare but al^ m civil life, so that their tecog 
mtion and effective management are still of great economic and mdus 
trial importance Their mode of ongin must therefore be thorough!) 
understood in order that they may be recognized or, m man) cases, 
prevented , the appropriate treatment must also be understood m 
order that nothing should be done to aggravate the already existing 
damage 

Etiologv 

A penpheral nerve may be injured by direct or mdirect means 

(a) Direct Injuries The nerve may be wounded by a stab from 
a knife, by a bullet wound, or bj the ragged ends of a fractured ixme 
In these cases it may be either completely severed, or only partiallv 
divided In addition however, it may be directly compresseil bj 
haemorrhage or cedema following the reception of a wound Another 
type of direct injury is when violent traction apphed to a lunb results 
m stretchmg or rupture of the nerve trunks, as in obstetneal paralj'sis 

(b) Indirect Injuries •Uthough it may escape injur> at tlic 
tune of accident, the peripheral nerve may be surrounded by callus 
or enclosed by cicatncial fibrous tissue some considerable tmic iftcr 
an mjury to a bone or to the soft tissues in its neighbourhood 

Pathology 

When it 13 wounded, changes ensue not oulj m the nerve itself 
but also in its coverings, and in the surrounding tissues There is 
thickemiig of the neuroleinma, and cicatricial fibrosis of the neigh 
bounug connective and muscular tissues which have been coincidentlv 
52S 



LESIONS OF THE PERIPHERAL NERVES 629 

injured In this i\ay a mass of fibrous tissue is formed about the 
nerve and it is often difficult to recognize or to isolate the nerve 
In the absence of suture the divided nerve itself is usually the site 
either of a more or less bulky neuroma or of a pseudo neuroma A 
neuroma is a bulbous svselhng resulting from the local prohferation 
and entanglement of regenerating nerve fibrils, and it forms round the 
central end It usually blocks the growing fibrils eventually 

The pseudo neuroma arises as a result of the proliferation of the 
neuroglial elements in cases of partial division It gives rise to a 
swellmg situated on the course of the nerve, and, since it coutams 
no uer\ e fibrils, is really a ghoma It may follow a simple contusion 
or compression, but is also found on the peripheral end of a completely 
divided nerve 

Changes in the Nerve Fibril 

Degeneration. It is an accepted prmciple that the peripheral 
segment of an interrupted nerve fibre undergoes centrifugal degenera 
tion whether immediate suture is undertaken or not To this pheno- 
menon the term Wallenan degeneration is applied It is due to the 
separation of the nerve from its trophic centres which, m the case of 
the motor fibres, arc the anterior horn cells, and in the case of the 
sensory, the posterior root ganglia The individual components of 
the fibre undergo specific changes The axis cylinder first becomes 
fibnllated, then gradually attenuates and finally disappears The 
mjehn sheath swells up m places and becomes inegular, while the 
my elm loses its special characteristics and comes to resemble the ordi 
nary body fat Finally, it completely disappears, having been partly 
absorbed and partly eliminated by leucocytes The cells of the sheath 
of Schwann ^ow active nuclear division and they share with the 
leucocytes the task of ehmmatmg the myelin 

The mterrupted nerve fibre now consists merely of an empty pro 
toplasmic frame surrounded by the proliferated cells of the sheath of 
Schwann This state is arrived at about two weeks after the injury. 

In the central end degeneration advances proximally only to a 
slight extent Indeed this retrograde d^eneration is practically con 
fined to the immediate neighbourhood of the lesion 

Regeneration. When a nerve is divided its recovery depends on 
the outgrowth of new nerve fibres from the central stump When the 
ends are approximated rapid muon takes place by proliferation of the 
cells of the sheath of Schwann, but this is temporary and not regeneration 
The peculiar attraction which the empty sheath exerts on the groiMng 
axis cylinders is known as neurotropism The cells of the sheath of 
Schwann m both stumps multiply, and in the penpheral stump tliey 
form the Scliwaun bands, or bands of Burgner, down which pass the 
young out growing axons It is bekeved that these Schwann bands 
may e%en bndge a gap of some Iragtli by fonning broad strands of 
tissue or a fan of tissue There may be some accelerating, and perhaps 
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attracting, influence exerted bj the central stump ou the Scliwann 
tissue growmg from the penpheial stump — a ^e^ersed neurotropism 
as it were The peripheral outgrowth may take place fanwise, and it 
has been noted that one arm of the fan may reach forward until it 
joins with the central stump as though its growth were accelerated 
by this central stump Regeneration across such bndges maj be 
impaired if the new fibres are not guided mto proper paths, as thev 
might be by a true penphera) stump, but after all, as Caims and Young 
pomt out, It IS probable that the am\al of new fibres at appropnate 
end organs is always a matter of chance About the fourth day after 
mjuiy, the axis cylmdem of the central end divide mto fine fibrils 
which slowly advance right down to the level of the actual section, 
havmg traversed the small zone of retrograde central degeneration 
They then proceed to bridge the gap, attracted and gmded by the 
proliferatmg neuroghal cells , next they scatter about, seeking the 
empty sheath of the peripheral segment, which they ultimately pene 
trate Thereafter they continue to grow until the nerv e trunk is com 
pletely restored At the same time the my elm sheath is re-acqmred, 
and resumes its normal structure 

The length of time between the nerve suture and the complete 
return of function is variable and depends on many circumstances, 
but no matter how favourable the circumstances may be, regeneration 
IS essentially a long and a gradual process An axis cylmder is reckoned 
to grow at the rate of almut 1 mch per month and, even after it has 
apparently had time to cover the full distance, there may be a con 
siderable interval before there is anything like a return of function 
Even m the most favourable cases, it is unlikely that all the functions 
—motor sensory and trophic — will be restored completely to tbcir 
former perfection 

Changes in Dependent Structures 
Complete division of a mixed nerve has the following effects tbo 
muscles supphed by it are immediately par-ily sed, and begin to atropbi , 
they also show the reaction of degeneration , the area w luch den\ es 
its entire sensory supply from the nerve is rendered insensitive , vrlule 
tbft stTvittvaea which it cseicvsea tTOphic cwntiol— e g bones and 
joints — begm to atrophy 


CLINICAL EXAMI\ATlO^ OF THh PATIEM 

The efficient mvestigation of the condition of a nerve demands a 
perfect knowledge of its anatomy and physiology, le its course, its 
branches, the muscles it supplies and the cutaneous territory to w hich 
it is distnbuted 

The exammation of the nerve should be repeated frequentlv, say 
at intervals of several weeks, m order to note the evolution, the pro- 
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grcss of the symptoms and signs of regeneration as thej appear 
Otherwise operative interference might be undertaken too soon 

The importance of examining the patient under proper pliysical 
conditions cannot be overestimated, and one would particularly em- 
phasize the unrehabihty of electrical and sensory tests when the hmb 
IS cold Prior to the examination, the limb should be put m a paraffin 
wax bath, at 40'* C , or under a radiant heat cradle, to ensure that the 
temperature of the part la sufficient, and to ensure standard conditions 
for accurate record and estimate of progr^ 

The investigation should commence with a carefully taken history 
of the injury, or the onset of the trouble The symptoms and physical 
signs should next he elicited , and finally the actual clinical examination 
earned out 

While the history of the case is usually not important, it may some- 
times be of value to know exactly how the injury was received — e g 
in the case of a bullet wound, to know the direction in which the 
bullet proceeded and the exact position of the hmb at the time It 
IS also well to know whether or not suppuration occurred in the wound 

The clinical examination; of the case is then proceeded with 

1. Attitude Lesions of the various nerves usually result m a 
characteristic attitude Ulnar injuries load to a typical extension of 

.the metacarpo-phalangcal joints of the fourth and fifth fingers, with 
flexion of the distal joints , median injuries to the characteristic flat 
hand , radial to a dropped ivnst , and common peroneal to dropped 
foot 

2 . Voluntary Power. This may be estimated by asking the 
patient to cany out m turn the movements performed by each indi- 
vidual muscle, a chart being made of the result la cases where the 
muscle is very weak, it is useful, for purpose of comparison, to cany 
out the same action on the opposite side, and also to test the muscle 
m the position m which least strain is imposed upon it and therefore 
not against the force of gravity In examming the deltoid, for example, 
the patient may be placed on bis back and then asked to contract the 
muscle , while in testing the function of certain muscles, a polished 
surface may be inserted underneath the part to eliimnato faction In 
the case of radial nerve paralysis, the hand is hud on its ulnar side 
before the patient attempts to dnmllex In this way the slightest 
trace of \oluutary contraction can be detected 

3. Reflexes. Paralysis of a muscle is attended by disappearance 
of its reflexes In paralysis of the muscles dependent on the sciatic 
nerve, for example, the calcaneus jerk is lost , m triceps lesions the 
olecranon reflex disappears It is to be noted, however, that if the 
skin IS anesthetic over the area of excitation, the reflex will be abolished, 
mdependently of any motor paralysis, so that loss of the reflexes is not 
pathognomonic of division of a mixed nerve, or of the paralysis of a 
muscle 
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4 The Muscles A paraljsed muscle aho\\s certain cLiracter 
istics 

(а) It atrophies slowly and progressively until eventually it u 
nothing more than a fibrosed corf 

(б) The muscular tone is completely abolished 

‘ Tone ’ is the state of latent and permanent contraction which 
persists even when a normal muscle is at rest , its total disappearance 
13 recognized by the complete flaccidity of the muscular belhes on 
palpation It is also evidenced by the attitude of the hmb the hfeless 
paralytic attitude becoming even mote pionounced 

(c) The paralysed muscle is painless when compressed except in 
cases of nerve irritation alone This complete insusceptibihty to pres 
sure IS one of the clearest signs of complete mtemiption and, con 
versely, if the muscle bellies ate very sensitive, nerve irritation may 
safely be assumed to be present 

5 The Skin In a case of complete paralysis exammation of 
the integument is important The skm is most commonly glazwl 
the cutaneous folds disappear, and the papillary crests are smoothed 
out giving a flat polished appearance to the finger prints There 
may be excessive sweating, although this is more usual in cases of 
shght neuritis The skm is much more frequently dry and sometimes 
a fine desquamation occurs 

Certain vaso motor disturbances may be present giving character 
istic appearances Pallor is common but cyanosis and retlness ire 
only slightly less frequent in their occurrence (Edema may be found 
m cases of nerve mterruption although it may be due only to abnormal 
posture or to disuse 

Ulceration may be present m areas where the nerve has many 
sensory fibres — e g a typical trophic ulcer commonly dev elops ov er 
the heads of the first and fifth metatarsals in sciatic lesions There 
may also be a dinunution or elevation of the local temperature while 
hypertnchosis is common m all nerve lesions In a case of nerve 
diVTSion a simple transverse groove is seen across the nail while in 
irritative lesions the nail may be striated, spht, curved, or othervvii'C 
deformed Frequently too, the naib atrophy and this, m association 
vTVtb tbft TKa&tKvg of Uw. Mbcutansoim tissue and. the atcophy, gives a 
tapering, comcal appearance to the finger tips 

6 Sensation The most practical method of testing sensation is 
by means of a wisp of cotton wool and by an ordmary pin It is 
not really important to mvestigate the finer grades of sensibilitv, or 
of thermo sensibihty 

AVben testmg with a pm, m cases of nerve lesion, four zones Can 
usually he differentiated In the first or central zone the patient 
feels absolutely nothmg In the second zone, he feels the pm pnek, 
not as a painful stmiulus, bat as ft touch In the third zone, which 
13 beg innin g to derive a portion of its nerve supply from neighbour 
mg nerves, he feels a vague pnekmg and for the first time can clearly 
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distinguish a piece of cotton «ool In the fourth, or most peripheral 
zone, the pricing is felt acutely, as the adjacent nerve is intact Not 
infrequently there is shght hyper aesthesia at the margins where the 
areas supplied by adjacent nerves o\erlap the affected one 

7 The Nerve itself In examining the nerve, the first feature 
investigated sliould be its tenderness to pressure Tenderness is present 
along its whole course when the nerve is subject to irntation, aud, if 
elicited it naturally indicates an incomplete lesion 

An attempt should next be made to ehcit formication, or what is 
usually known as Tmel’s sign This is evidence of the presence of 
young axis cylmders, and therefore of an attempt at regeneration 
It IS particularly seen after the nerve has been repaired If the nerve 
is gently compressed down to an inch below the level of suture after 
about a month, a sensation of “ pins and needles ” can be ehcited m 
the area supphed by the nerve This "formication” can gradually 
be elicited by more and more distal pressure as the regeneration pro 
ceeds AVe are thus able to trace the furthest point of regeneration 
and so determine the rate at which the nerve is becoming repaired 

Lastly a neuroma is sought for along the course of the nerve 
This may take the form of a simple tusifotm thickening, or of a large 
bulk) tumour or both The presence of two neuromata indicates a 
complete lesion, but frequently the divided ends are so embedded in 
a mass of fibrous tissue that the sweibngs cannot be palpated 

8 Electrical Examination The investigation is completed by 
testing the electrical response of the muscles Using the bi polar 
meth^ the faradic or intermittent curreot is first employed, with 
one pole over the nerve and the other on the muscle belly In cases 
of complete division no contraction is obtained The galvamc, or 
continuous, current is then used, with a similar arrangement of the 
poles Here a weak and sluggish response is obtamed as compared 
with the normal rapid sudden contraction There is also an altera 
tion in the polar reactions, as contraction is stronger when the muscle 
13 stimulated with the anode In addition a greater intensity of cur 
rent is necessary to produce the nuniraaJ contraction These findings 
— the absence of faradic response, the weak galvamc response with a 
sluggish contraction, and a reversal of the polar formula — are coHec 
tively known as the " Reaction of Degeneration ” 

DIAG^OSIS 

The diagnosis of a nerve injury should not be difficult, but only 
by a careful exaramation of the various functions of the nerve can 
certain confusing conditions be excluded These are 

(1) Central paralyses, such as monopl^ias and cord lesions 

(2) Peripheral polyneuritis due to some form of toxic poisoning 

(3) Functional paralyses Some of these are hystencal or mimetic 
paralyses, and correspond to no definite anatomical distnbution 
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They do not affect so much the movement as the function or use of 
the part Atrophy and loss of tone such as occur in peripheral ner. e 
lesions are absent and the area of anaesthesia corresponds to no ana 
tomical nerv e distribution but is oftener of the glo\ e or stocking type 

(4) Pseudo paralyses from muscular contractures or tendon adhe 
sious 

(o) Ischajmic paraljses which arise from venous obstniction and 
result 111 fibrous contracture tendon adhesions and postural deformity 

By far the most important and difficult problem to sol\ e m cases 
of peripheral paralysis howe\er is that of the nature of the le«ioQ 
In this connection four chmcal s^mdromes are described and are con 
sidered to be fairly tjpical and clearly characterized The} are 

1 The syndrome of interruption 

2 The syndrome of compression 

3 The syndrome of irritation 

4 The syndrome of regeneration 

It 13 all important from the pomt of view of treatment that each 
case be assigned to its appropnate group 

1 Syndrome of Interruption ^VheQ a nerve is completelj 
divided there is an immediate and complete paralysis of muscles with 
rapid dimmution m tone and progressive atroph} m three weeks a 
typical reaction of degeneration is present ^noesthesio foUowb immc 
(hately after the nerve is divided Formication is absent below the 
lesion and there are no trophic disturbances 

2 Syndrome of Compression Here the paralysis mav be as 
complete as m the syndrome of interruption but frequently it is ool) 
partial a few ill defined mov ements being possible The muscle atrophy 
IS far more rapid but less severe than m complete interruption There 
IS also some preservation of muscle tone and the reaction ol degenera 
tion 13 always mcomplete The anaesthesia is variable both in extent 
and m degree Pam is absent at the level of the lesion and also along 
the course of the nerve and on pressure of tl e muscle bell} There 
13 no formication or trophic disturbance 

3 Syndrome of Irritation This ^roup presents a variable 
picture smee there are varyuig grades of nerve imtatiou 

In the mild t}'pe there is epontaneous pam exquisite tendemtaia 
along the nerve trunk and certam trophic phenomena 

In the more severe t}’pes a condition known as causalgia develops 
The patient suffers constont pam mth even more acute exacerbations 
finally he will not allow his hmb to be washed or even touched and its 
condition rapidly deteriorates He looks anxious and is taciturn and 
imtable will not leave thebouseoreven speak He loses both si Hip 
and appetite so tl at his condition is pitiable and patl etic m ti e extreme 

4 Syndrome of Regeneration The tram of s}Tnptom3 wlich 
accompany the healmg of a nerve and the stead} growth of the }OiiDg 
axis cyhnders mto the distal degeneration segment of the injured nerve 
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are kno^a coHectively as the ayndrome of regeneration It is best 
seen in cases of successful nerve suture 

The vanous functions of the divided nerve steadily reappear, and 
the electrical reactions are restored to normal 

The first indications of regeneration appear only after an interval 
of four to SIX weeks and amongst the earliest and best signs is the 
reappearance of formication The steady descent of the pomt at which 
formication (Tmel s sign) can be ehcitM also enables us to measure 
the speed of the regeneration 

The electncal reactions miprove m a variable order The galvamc 
hypo excitability dinimishes the polarity becomes normal , the re 
sponse to faradic stimulation is slower to return, and usually appears 
only after the first voluntary movements have been accomph^ed 
The paralysed muscles recover m a constant fashion, tone first 
niakmg its appearance, followed by a return of sensibihtv, diminution 
m the atrophy, and finally voluntary movement 

The sensory functions are restored by a process of centrifugal 
extension The first indication is often the occurrence of disagreeable 
spontaneous sensations or of cutaneous itch 


TREATMENT OF PERI PEER AC NERVE LESIONS 

The treatment of nerve m|unes may be said to be either conserva 
tive or operative No hard and fast rules can be laid down for the 
adoption of active surgical mterventiou , mdeed due consideration 
must be given m each case to the climcal findings the history of the 
injury and, particularly the time that has elapsed between its recep 
tion and the date of examination If a case of nerve injury is not 
steadily improvmg at the end of six months it is unlikely that a satis 
factory spontaneous recovery will take place and so operation should 
be undertaken then, mthout further delay It is unlikely that a good 
result will occur if suture of a nerve is delayed beyond eighteen months 
Where\er there is any doubt about the contmuity of the nerve trunk, 
operation should be recommended , it is not dangerous and it is 
impossible to be certain of the exact pathology of the lesion from chmcal 
examination alone ^Vhere a complete division of the nerve exists 
delay in operative treatment is harmfu\ 

Conservative Treatment 

In every case of nerve injury, the first procedure to adopt is the 
immobilization of the limb in the position which will most completely 
relax the affected muscles Without this r«jo very is slow, and may 
be very incomplete The sphnt vanes with the anatomical site of 
the lesion — for deltoid paralysis an abduction sphnt for radial para 
lysis a cock up splmt for a common peroneal paralysis a drop foot 
sphnt Once the muscles have been thus relaxed they should never 
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be stretched until theix voluntary power has returned, and the spimt 
therefore must be worn dunng the mght as well as by day 

Physiotherapeutic treatment is also essential The hmb is mas 
saged to preserve the tone of the muscles, while the muscles them 
selves are passively exercised Electncal treatment is also of con 
siderable value Either the continuous galvamc, or the interrupted 
faradic, current may be used according to the reaction of the muscle 

By far the most important part of this conservative treatment, 
however is muscular re education The patient is taught to use the 
mdividual muscles, and so gradually restore them to nonual In the 
case of children this type of treatment m^y he camoudaged by the 
use of toys and musical instruments, which bnng into action the 
desired muscles 

When the nerve is regenerating, the level on the nerve trunk at 
which formication can be ehcited gradually creeps down the limb, 
inch by mch and month by month, and, when the growth of the axis 
cylmders has proceeded as far as the muscle belbes, the patient may 
begin to complain of a httle tenderness when these are palpated 
Later, the anaesthetic area becomes byperaestbetic, and finally there 
may be a bttle twitchmg m the muscles as voluntary power returns 
While these signs are showing themselves the electncal reactions are 
found to be gradually improving, but the faradic response doe^ not 
usually return until the patient is able to move his mudclos voluntarily 

It IS impossible to assign any defimte time limit to the process of 
regeneration, as many circumstances may alter the case and lead to 
delay 

^Vhen nerve suture is earned out soon after the original lesion, ue 
may expect the nerve to regenerate at about the rate of I mch per 
month but even after the nerve has reached the extremity of the 
hmb there is a lapse of some considerable time before v oluntary power 
returns The more distal the injury, the quicker and more complete is 
the recovery, but following a lesion m the upper hmb it is rare to find 
a complete restoration of all the small muscles of the hand 


Operative Treatment 

Indications for Operation Peripheral nerves maj be operated 
on at the time of the ongmal mjuiy or at a later date 

(1) Primary Operations. These are earned out m the presence 
of an external wound VTiile the primary excision, or the “ dtbridc' 
ment,” of the w ound is bemg earned out a nerv e may be found tliv i Jed 
In these cases it is wise to suture it immediately Nothing is lost by 
so doing, as, even if sepsis should develop m the wound, the sutures 
will prevent retraction of the nerve ends The sepsis usually, but not 
mvanably, prevents any regeneration 

(2) Secondary Operations. These ate emplojed after the ex- 

Konlml fliA indifntintm fnr llirsft muri 
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tions are denved from the clmical exammation of the individual case 
and the interpretation placed on the chnical syndrome 

(а) Complete Dimstons ttTiea it is evident that there lias been 
a complete interruption of the nerve it is unvnse to delay operative 
exploration A fracture of the humerus with complete radial para 
lysis for mstance should be explored as soon as the skin and general 
condition of the patient admit of operation 

(б) Sjndrome of Inconjdete Interruption If no defimte improve 
meat occurs m three months m coses of this type exploration should 
be carried out 

(c) Syndrome of Irritation In this type and particularly m caus 
algia operation should be resorted to as soon as possible 

Preparations for Operation The most essential part of the 
preparation is the thorough sterilization of the skm of the patient m 
order to reduce the possibibty of sepsis to a unmmura The author 
is m the habit of using picnc acid instead of iodine nluch is some 
wlnt irritating to the nerve tissues If any septic spots are present 
on the limb the operation should be postponed until they are soundly 
healed One of the most common sources of post operative sepsis 
especially after a fracture is the presence of desquamating skm m the 
vicinity of the mcision About a fortnight after the fracture ]ust at 
the time when the exploration of the nerve could be justifiably under 
taken the cedema subsides and the skm begins to desquamate It is 
of the utmost importance therefore that all the dead skm should bo 
thoroughly removed during the preparation which should mvolve the 
whole hrab If the approximation of the nerve ends is likely to reqiure 
flexion of a joint the joint should be prepared for this beforehand and 
an} necessary manipulation earned out Splints and plaster cases 
likely to be required after operation should be devised made and 
placed m readmess beforehand 
The Operation 

The mcision should be long and as a rule m the anatomical line 
of the nerve Immediately after the skm mcision is made the knife 
should be discarded and stenJe towels at once clipped to the wound 
edges 

The nerve itself is then exposed above and below the lesion If 
that IS done and the nerve trunk encircled with and picked up by 
Lane s forceps on either side of the lesion there is usually no difti 
culty in freeing the nervu from the surrounding scar tissue The dis 
section IS performed delicately and carefully with a sharp knife Ifter 
the affected segment has been elevated from its bed the ph}siological 
activity of the nerve is tested by faradic stimulation with a fine stenle 
needle electrode VTiere the faradic response is absent or where it is 
obvious that there is no intervening nerve tissue between the proximal 
and distal stumps then the operatimi of nerve suture must be earned 
out If the response m the muscle supplie I b} the nerv e is bnsk 
however then there is no neel for complete suture aiil neuroljsis 
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may be earned out In some cases the lesion will prove to be only 
a partial one, several fibres being mtact In this event the mtact 
fibres are left alone, and resection and suture of the mjured segments 
alone earned out 

(fl) Neurolysis This term is applied to the operation in which 
the nerve is freed from enveloping scat tissue In many cases it ma) 
also be incised or sliced m a longitudiual direction, to relieve the pres- 
sure of the contractmg fibrous tissue on the nerve fibrils Thereafter, 
the affected part of the nerve is buned m healthy muscular tissue, 
away from its previous bed of scar tissue 

(b) Nerve Suture The first step m this operation is to mobihze 
and thoroughly relax the nerve by wide dissection of the proximal 
and distal ends In the majority of cases this procedure, along with 
flexion of the appropnate joints, will enable the ends to be approxi- 
mated AVheu CO aptation has been secured, a stitch is put into the 
healthy nerve segments below and above the lesion to prevent axial 
rotation of the nerve during the insertion of the later sutures The 
uerve is now trmmied i e it is cut through at the level of the lesion, 
and the cross section exauuned Successive shoes arc removed uutil 
nonual fibnis are evident to the naked eye indicating that the part u 
sufficiently healthy to be sutured This procedure is corned out at 
both ends of the nerve, and when both present normal fibrils, the 
ends are ready for stitching A senes of interrupted linen stitches arc 
passed through the uerve sheath, smee the mere approximation of the 
cut ends is aU that is required After stitchiug the affected portion of 
the nerve is buned m healthy muscle tissue and the wound closed 
■W'hen necessary, the flex- 
ion of joints must be 
rigidly maintained bj 
splmts to ptev ent disrup 
tiou of the suture Ime 
Young and Medawar 
have devised expenment- 
ally a method by which 
nerve ends may be held 
together withconcentratccl 
coagulated blood plasma 
They say this reduces the 
difficulty of nerve suture 
and mimmises the disor 
ganisation of fibres bj 
sutures The method con- 
sists m holding the cut 
stumps together and pour- 
ing round them plasma 
which has just been mixed 
with a httle strong tissue 
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extract This plasma clots to a firm jelly m about 2 mmutes and holds 
the stumps together It is freely permeable and during subsequent days 
dissolves though remaimng long enough to allow a firm imion to be 
established It is said that the new fibres grow across the junction 
rather mote quickly than across a suture hne 

Method of obtaining End-to-End Suture In many cases the 
loss of nerve tissue will have been so great that end to end suture can 
be obtained if at all only with great difficulty There are various 
methods by which the approximation of the ends may be facilitated 

(i) Extensile Mobilization of the Nene A gam of about 1 inch in 
the arm or 2 inches in the 1^ may be obtained by a wide mobihza 
tion of the nerve trunk on either side of the lesion This feature 
depends on the inherent elasticity of the nerve tissue 

(ii) Relaxation of the by the temporary fixation of joints in 

favourable positions Flexion of the elbow will occasionally facilitate 
suture of the nerves which pass m front of it , even when there is a 
gap of 2 Indies Flexion of the wnst similarly gives an extra inch 
to the median and ulnar nerves while adduction of the arm at the 
shoulder gives an extra inch to the nerves crossing the axilla After 
fixation for six weeks joint movements are commenced and the range 
of these will be found to increase rapidly without separating the sutured 
nerve ends 

(tw) Alteration in the Course of the Eerie The ulnar nerve may 
be brought lu front of the medial epicondyle the radial nerve may 
be brought to the front of the ami , and the median brought m front 
of the flexor muscles of the forearm 

(iv) Stripping up of Branches Where the branches anchor the 
nerve ends and prevent their mobilization and approximation tliey 
may be gently stnpped up from the parent nerve 

(v) Sacrifice of Branches IVhen suture is prevented by the tension 
of distal brariches it may be better since the branches are already 
fimctionless to suture the rest of the nerve at their expense particu 
larly m a nerve such as the median where the return of sensation is 
a matter of great importance 

(ii) The Tiio stage Operation This method may be used where it 
13 absolutely impossible to secure direct suture the principle being to 
bring the untnmmed ends of the nerve into contact, or as near as 
possible to each other, by the methods of relaxation described above 
and then anchor them by strong sutures In two or three w eeks the 
joints are gradually extended and the nerves thus comcidently stretched 
As soon as the full range of joint movement has been restored, the 
nerve is again explored and, by repeating the process of mobiUzation, 
the nerve ends will m the majority of cases be capable of approxuna 
tion 

(vit) It IS doubtful whether such operations as bone shortemng and 
nerve anastomosis are of any real ben^t in cases where there has been 
extensiv e nex\ e damage, and even nerve grafting should only be resorted 
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to as a la'll resort Tlie noil, of fiallance and Duel ou the facial nene 
lias sliQwu that more can be expected of ner\e grafts than was hitherto 
tliought possible Siimlar good results have been recorded in grafted 
medial and musculo spiral nervra Indeed accoithng to Younfr 
Holmes and Saunders a fresh autograft is only shghtly less satisfactory 
than a normal penpheral stump The presence of two junctions 
however imght lessen the chances of a successful end result and imght 
necessitate a second operation to excise the second junction The 
success of the thin Ballance Duel grafts would suggest that a graft 
of several sections of a small nerve (eg external cutaneous of the 
tlugh) might be more satisfactory than one single thick, graft 

In closing the wound great care should be taken to secure absolute 
hiemostasis The muscular tissues ate umted over the nerve and as 
thick a cov enng as possible obtained by this means. An accurate skm 
apposition is made easy if transverse scratches have been made across 
the Ime of the propos^ incision before the skin was actually diviled 
After Trextmekt The after treatment of nerve injuries is of 
more value in prev enting comphcations than as a direct aid to regenexa 
tion as perfect anatomical regeneration may occur and yet the hmb 
remam functionally useless Osinphcations such as jomt and tendon 
adhesions and muscle atroph} are often more di^hhng than the 
nerve injury Baths massage gymnastic and electneal treatment arc 
of great value m prevcntuig or nuiumizmg such comphcations and are 
essential adjuncts to operative treatment 

The two most important principles in the after treatment of nerve 
suture are 

1 To prevent particularly where the suture has been performed 
under considerable tension the separation of the sutural nerve ends 
by careless stretchmg of joints 

2 To prevent the over stretching of weakened muscles by the over 
action of their opponents or by gravity 

To obviate these complications splints are apphed These are 
usually made of malleable metal although plaster may also be used 
The malleable metal is valuable as the joints can be cxtendol gradu 
ally by simply straightemng out the splint It is a matter of some 
difliculty to know when to start extending joints but the authors 
rule has been to start the extension about the sev euth or eighth w cek 
and increase it by just a few degrees every three or four dajs Vnj 
pam or sensation of overstretching m the flexor aspect of the joint 
indicates that the procedure should be dehye 1 

\11 muscles whicli would otherwise be over stretched by the force 
of gravity should be supported and relaxed hy «phnts until such tiinc 
as voluntary power returns In all paralyses but more partittilarl> 
when the intnnsic muscles of the hand are affected muscle re cduca 
tion is of the greatest value in acceleratinj, a return of voluntary 
movement This can be camtd out only by a trained niasscuse and 
needs no elaboration here 
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THE COlfSlDhRATlON OF INDIVIDUAL ^LRVES 
The Median Nerve 
Etjologv 

TJie luediaii nerve is most frequently injured m wounds of tlit 
forearm especially penetrating injuries such as those caused by broken 
glass It may also be injured m fractures of the lower end of the 
humerus and occasionally lu fractures of the radius and ulna, while 
a lesion of this nerve is not uncommon in Volkinanus ischceinic 
contracture 
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Climcal Features 

A complete division of the median nerve above the elbow mvolves 
the flexors of the wrist, fingers and thumb, the pronator teres and 
the pronator quadratus, as well as the opponens polhcis, flexor polhcis 
brevis and the superficial head of the abductor polhcis 

Atrophy of the whole thenar emmence is usually a conspicuous 
sign, but the deep head of the flexor polhcis brevis may occasionally 
remain intact owing to its denvuig an anomalous supply from the 
ulnar nerve 

The sensory loss involves the thumb, index and middle fingers, and 
half the ring finger Injuries of the median nerve are notable for the 
frequency with which imtative syndromes of all grades develop 
Trophic disturbances arc best seen m the wasting of the terminal 
phalanx of the first finger, which is usually thin, pointed and conical 

DIAG^OS[S 

The characteristic attitude of a band deprived of its median nerve 
supply IS one of flattening, the thenar cnnuence being entirely wasted 
and the thumb rolled laterally from paralyse of the opponens polhcis 
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The first finger almost entirely loses its power of flexion and when 
an attempt is made to close the fist the thumb and the index finder 
remain extended -Uso when the palm of the hand is laid on a table 
the patient is unable to flex the fimt finger with the other fingers 



Fio 2oa — Sensory loss m divis on of Median 
Nerve 

Tba dotted area I4 that nseas ) alapto tbtfiuided 
areal tbatlnaena tl -etopin pc kaaadrMtonnool tbe 
ciouee Ind cate the r«; oa loaemitt e to deep presaure 


remiimng flat on the tibk 
A. good chmcal test for the 
loss of median sensation is to 
ask the patient to button his 
coat this manmuvre cimiot 
be earned out unlesa the mo\ l 
ments are directed by vision 
In mjunes at the level of 
the wnst jomt 1 hnuted 
muscular paralysis may pass 
unnoticed the amesthcsia 
however is usually just as 
complete as in le&ions at a 
higher level though deej> 
touch may sometunes be 
appreciated since tins sense 


is earned in the tendons 


In complete median lesions the functional mcapauty of the hand 
IS quite out of proportion to the actual motor paralysis The index 
finger is particularly helpless a disabibty resultmg chiefly from the 
loss of deep sensibiLty 


Trlatjidnt 


Lesions of the median nerve are treated on the hnes already mh 
cated but there are additional points to be considered 

(o) In lesions of the nerve at the elbow if suture is impossible 
owmg to the presence of a large defect it is sometimes possible to 
bndge the gap by transposing the median nerve in front of the jiro 
nator teres The operation is one of some difficulty smee most of the 
branches to the forearm muscles arc given off at this level It would 
therefore be perfuissible m lesions of the nerve above that level only 
if the operator were prepared to saenfice the muscular branches m 
order to give tbe patient a chance of recovenng sensation in the median 
area Should this be the alternative to leaving the nerve unsutureil 
then it would be worth while 

(6) In cases where end to end suture is impossible the complete 
muscular paralysis may be ignored and an attempt made to obtain 
a return of sensation by anastomosing the sensory branch of tbe rvdial 
with the median nerve at the wnst The superficial branch of the 
radial nerv e is defined on tbe radial border of the foreanu at the level 
of the wnst and divided low down the proximal end being implanted 
mto the median nerve m front Some authors report ^ood results 
from this operation but the writer has not been impressed by the four 
cases m which he adopted the procedure ^ 
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(c) In lesions of the nerve where sensation is complete but where 
the small muscles are paralysed, the chief disabihty is mability to 
oppose the thumb Considerable benefit can be obtained m such cases 
by a smiple transplantation operation after the manner of Ney An 
incision IS made along the dorso lateral aspect of the thumb from the 
level of the metacarpo phalangeal joint to the level of the wrist joint 
The tendon of the extensor brevis polhcis is isolated and divided at 
the upper level of the incision An mcision is now made on the anterior 
aspect of the wnst from the level of the joint upwards for two inches 
Ney used the palraaris longus but the author found the function after 
its transplantation less satisfactory than by using a shp from the 
flexor carpi ulnana Accordmgly this tendon is identified and split 
longitudinally and one of the halves severed at its insertion A sub 
cutaneous tunnel is now made from the distal end of the first mcision 
to the distal end of the second and the tendon of the extensor brevis 
poUicis threaded through it The first incision is now stitched up 
vth the thumb fully rotated into the opposed position the proximal 
end of the divided thumb tendon is stitched to the distal end of the 
divided part of the flexor carpi ulnans under a fair amount of tension 
After stitclung the wound the thumb is retained m this position for 
about four weeks m plaster of Pans 

In similar cases where paralysis has produced a flat hand with a 
non apposable thumb it has been suggested that good function is 
produced by grafting the Ist and 2Dd metacarpals together m an 
optimum position b> means of a thick graft inserted through the first 
interosseous space The author was satisfied w ith the result m one case 

The Ulnar Nerve 

The ulnar nerve is most commonly injured m mcised wounds of 
the forearm or m fractures of the lower end of the humerus particu 
larly those affecting the medial epicondyle Occasionally it is contused 
by crutch pressure m the axilla and it is frequently implicated m 
osteo arthritic outgrowths about the elbow joint. 

Occasionally also the nerve is anchored so insecurely in the post 
condylar groove that it can shp backwards and forwards with each 
movement of flexion and extension This instabihty often results m 
neuritis with pain, and weakness of the fingers 


CLiificAL Features 

In lesions above the post-condylar groove the paraly&is affects the 
flexor carpi ulnans and the media] half of the flexor digitorum pro 
fundus, the hypothenar muscles the intero&sei the medial two lum 
bncals, the adductor of the thumb and sometimes the deep head of 
the flexor polhcis brevis Abduction and adduction movements of the 
fingers are loot and also adduction of the thumb so that the patient is 
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uiiable to grasp a pencil placed crosswise between the thumb and the 
index Sager In paralysis of the dorsal inteiosseii, abduction of tie 
fingers can be earned out by the extensor digitormn communis but this 
produces also hyper extension of the metacarpo phalangeal joints 
The muscular atrophy gives the famihar flattenmg of the hypo- 
thenar etmnence, the depressed interosseous spaces, and the promi 
nence of the metacarpal heads in the palm A claw hand deforauty, 
best marked in the ring and httle fingers, develops later The proxunal 
phalanges are then extended and the distal and middle phalanges 
flexed, while the little finger is usually abducted As tmie goes on 




Fio 2S0 — Aii4cstt)es)9 in Uloar Io;unes. 


la the lea band figure is shown the typical exleot oC the alsolute scusory loss. In the rigl t tianfi 
figure the dotted area Is Insensitive to I ght loutb (eplcriUc) and ibe shaded area la liKeoalUve to |iala 
{proto patbic) 


this contracture becomes more and more marked, and the fourth and 
fifth Sagers gradually flex down into the palm and become ngidlj. 
fixed in this attitude 

Sensation is lost over the ulnar border of the hand, the entire httle 
finger and ulnar half of the nng finger, on both extensor and flexor 
surfaces 

If the lesion is below the ongin of the large dorsal cutaneous branch, 
sensation is retamed on the dorsum of the hand and the area of anal 
gesia 23 exceedingly small 


Diagnosis 

The functional disability following division of the ulnar nervt, is 
shght , mdeed many such cases of complete ulnar paralysis were able 
to return to full duty before the end of the last \Var 

Traumatic Ulnar Neuritis 

Certain types of ulnar nerve lesion, of the nature of fnctiou neuntes, 
result from some alteration in the normal relations between the nerve 
and its post condylar bed Platt states that three distinct groups of 
these may be recognized 
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1 Leijions associated recent fractures of the lower end of the 
humerus, eg fractures of the 
medial epicondyle 

2 Lite uluar palsy, following 
fractures of the lateral condyle 
sustained usually in early child 
hood In this type of lesion, 
three stages can be characteristic 
ally recognised 

(а) The fracture m early life 

(б) A latent penod, rarely less 
than ten jears 

(c) The development of the 
lesion 

The ncuntis is here due to 
friction or tension, and is a sequel 
to the gross valgus deformity 
resulting from the fracture The 
nerve trunL, compelled to take a 
longer course becomes over 
stretched m the abnormally 
shallow post condylar groove 

3 Rccuinng dislocation of the 
nerve 

In these injuries, the chnical 
picture IS one of a mild imta 
tive lesion The nerve trunk 
becomes exquisitely tender and thickened, and later a definite nerve 
spindle or nturoina may develop 



Fio 2o3. — Diagram shoivmg the method of transposing the Ulnar Iserre to obtam 
end to end Suture after considerable loss of Length. 


Treatment 

Lesions of the ulnar nerve are treated on the hnes already hid 
down la addition, honeier, antenor transposition of the nerve has 
a wide apphcation 



I'io 257 — Post (raumano Ulnar ^euribs 
A fracture of the laleral roi djle of the humerus 
resulting in cutitua \aJgn* and the later detelop 
raent of ulnar beurltis 
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This operatiou is indicated m all esten^uc injuries iiliert tlitre 
13 a considerable gap to be bridged, m all lesions of tbe nerve m the 
region of tbe post condylar groove, and m rtcumng dislocation of 
tbe nerve The incision follows tbe course of tbe nerve m tbe upper 

third of the forearm and 
tbe loner third of the 
arm, midway between the 
medial condyle and the 
olecranon The trunk is 
exposed m the wbok ex 
tent of the mcision and 
mobibzed from its bed 
behind tbe epicondylo 
Tbe articular branch is 
saenbeed but the motor branches are stripped up as far as possilile 
so that the nerve trunk can be displaced easjy to tbe front 

\ new bed is then constructed m front of the epicondjle, bv 
division of tbe aponeurosis covenng the coromon ongm of the flexor 
muscles and tbe superficial muscular fibres themselves The nerve 
15 now laid in its new 
bed It will be seen how 
ever that as it runs for 
wards it crosses the tense 
bridge formed by tbe 
medial intermuscular sep 
turn and it is necessary to 
resect a portion of the 
septum large enough to 
accommodate the nerve 
trunk The divided muscle 
fibres and fascia are then sutured over the nerve 

Tbe Radial Nerve 

Tbe radial nerve is one of the most frequently injured of all nerves 
Its mtimate relation to the humerus explains its common association 
with lesions especially fractures, of that bone If it escapes injut) 
when the actual fracture is sustained, it may later become mvohed 
m the scar contracture of the soft tissues or m callus formation at 
the site of the fracture The nerve may be mjured also bj the pres 
sure of a crutch m tbe axilla, while it may be contused when the irm 
IS left hanging over the back of a chair for a long period, ns in a 
drunken sleep 

Climcal Features 

Tbe paraljsis afiects the extensor group of muscles — the bmcluo 
tadialis the radial and ulnar carpal extensors, and the extensors of the 
thumb aud fingers — so that there at once results a characteristic drop 
wnst Paralysis of the tnceps muscle is very rare, as all the branches 



Fio 260 — Lesioaof the Median and Ulnar Nfr\e» 
fnim Gun shot Wound 
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supplying it arise before or just as the mam trunk enters the radial 
groove 

The sensory signs are trivial When the lesion is in the upper 
third of the arm there is a sinatt ill defined triangular zone of atiajs 
tlie&ia on tlio dorsum of the hand over tJie first interosseous space 
In lesions below the origin of the lowest lateral cutaneous brancli 
there is little sensory loss at all while trophic changes ire also absent 

DiAGNOsn. 

The diagnosis is rircly in loubt The wrist drop of lead palsy 
IS usually bilateral and the paralysis incomplete tl e brachio radiahs 
reiiidumig unaffected It 
sliould be renierabored that 
tlie inter phalangeal joints 
of the fingers are extended 
by the mte rosse ii and lum 
bricals and that it is the 
metacarpo plialangeal joint 
that IS extended by the 
muscles supplied by the ra ha! 
nerve though the lumbncals 
have an unopposed action on 
the metacarpo phalangeal 
joint m radial lesions as 
flexors The grip is very 
materially weakened in radial 
paraljsis because the flexors 
of the fingers are placed at a 
mechamcal disadvantage 

Treatment 

Since the nerve is almost 
wholly a motor one the re 
suits of suture are very good 
Lesions of the nerve are 
treated on the lines already laid down but in extensive lesions where 
there is a considerable gap m the nerve tissue the defect can some 
times be diminished by transposmg the nerve 

Transposition of the Radial Nerve The nerve between the 
lesion and the axilla is exposed by an incision on the medial side of 
the arm care being taken to avoid injanng the motor branches winch 
come off opposite the insertion of the latissimus dorsi The nerve is 
traced to the site of the lesion which is usually in the upper part of 
the radial groove Through a separate incision overlying it the nerve 
13 then exposed at the junction of the middle and lower thirds of the 
arm and again traced upwards to the site of injury The two dis 
sections can usually be made to meet without actually joining the 



Fio 01 — CompoundFractuieoftheHumcrus 
with In ohement of the Radial Nitve and 
W r st Drop 
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skm mcisions, and without cuttii^ the lateral head of the tnceps 
The aflfected portion of the nerve is excised and an oblique tunnel 
made m an upward direction along the front of the humerus through 
the deepest part of the brachiahs raiucle Forceps are passed down 
the tunnel, and the lower end of the uer\ e grasped and pulled upw arda 
until it emerges near the upper end At this point, it is sutured to the 
upper stump 

If the lesion is situated at the loner end of the groove, the upper 
stump IS pulled from above downward through the tunnel and umted 
to the lower stump at the lower end of the groove After the opera- 
tion, the elbow is mamtamed m a position of full flexion, with the 
forearm pronated By this procedure, a full mch may be gamed , that 
IS to say, ends which would have remamed an inch apart without 
transposition can by empIo3nng this method, be sutured together 
After all operations on the radial nerve, a special sphnt is necessary 
to mamtam the hand and wnst m doraiflexion The Angers should 
be kept a httle short of full exteusion, while the thumb should be kept 
extended lu the position it takes up when grasping a tumbler 
Where the lesion of the radial nerve is so extensive that even after 
transposition the divided euds cannot be brought together, the motor 
paralysis can be dealt with most satisfactorily by tendon transplants 
tion Most gratifjing results arc obtained by this operation when the 
patient is smtable, i e where he has the necessai) mtelhgence to take 
full advantage of the new muscular movements 

Tendon Transplantation for Complete Radial Paraljsls. 
With the forearm pronated, a dorsal mid hne incision is made from 
the back of the wnst jomt, to the middle of the forearm , from there 
It deviates to the radial side for about 2 mches, m order that the 
insertion of the pronator teres may be freed easily from the middle 
of the radius The mterval between the bellies of the extensor com- 
munis and the extensor carpi radialis brevis is deflned and opened 
up, and the insertion of the pronator detached from the radius with 
a penosteal elevator The tendon is flat and broad, so that care must 
be taken to obtam it long enough and strong enough for suture hen 
the tendon has been detached it is pulled on, and the belly freed b> 
blunt d^ection from the flexor carpi radiaba, with which it is mti 
mately associated The radial carpal extensors are freed by opening 
the deep fascia over them and the two muscles retracted 

Anastomosis forceps are now placed on the free pronator, and the 
dissection of the extensor tendons continued down to the wnst joint 
The common extensor sheath is opened just above the dorsal carjiil 
ligament, and each tendon isolated so that individually it pulls freely 
to its insertion Tlie common extenspora are then retracted medially, 
and the extensor longus poUicis picked up, with tlie extensor indicis 
propnus Ijing along its ulnar aspect The skin edges of the dorsum 
are now held together with Lane's forceps, while incisions arc made 
on the front of the forearm 
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An lucisioii 13 next made along the radial border of the flexor carpi 
ulnans tendon which is dissected free from its muscular fibres up to 
tlio middle of the forearm and divided opposite the imst joint The 
skin between the vohr and the dorsal wounds is next uudermmed so 
that communicating tunnels are formed between the front and back 
of the forearm The flexor carpi ulnans is passed through the tunnel 
and clipped with anastomosis forceps to the dorsal incision 



Pronatoy' 
teres 



lio 20^ — Method of Tendon Tnnsplantat on for Bad al Piraljsis. 

(а) A ter i ) ow ngil e 3 te do dedand Us lepuvedrouoilU t lateralft diuediol a i« ts 

(it tt e lower foiea n 

(б) I o&tenoc > lew ahuw ng tlie tiansiifantatloooftbc Slongfr dousattttewr t andortbepro u(or 
teres hi her up 


A third incision is made along the radial border of the flexor carpi 
radialis tendon m the lower two thirds of the forearm The tendon 
IS isolated divided at the level of the wnst joint and freed up to the 
level of its fleshy belly If the pahnans longUA be present it is simi 
larlj freed and detached but when absent the tendon of the flexor 
carpi radiahs raaj be slit longitudinally and so divided mto tw o separate 
portions 

A tunnel is now made round the radial border of the Imib to the 
back of the forearm and the pahnans longus and the flexor carpi 
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raJialis, threaded through xt aad clipped m the dorsal mcision The 
anterior %\ouiids are liou closed 

hor the rest of the operation the wrist fingers and thumb are kept 
m the full) dorsiliexul position bj a second assistant The pronator 
teres is noi\ threaded through the two radial extensors after the latter 
have been pierced b) a tenotomy kmfe The tendons are held taut 
the pronator bemg pulled distally and the extensors prosjunlly imtiJ 
thread stitches are inserted 

The tendons of the abductor polhcis lougus sad extensor polhcis 
brevns are exposed above the wrist joint Their tendon sheath la 
opened and the muscles freed mto them the flexor carpi radialis 
IS now transplanted A sht half an mch long is made m the two 
paral)sed tendons b\ a tenotome and through it the flexor carpi 
radialis is pulled The tendons are then pulled taut^ and with the 
thumb in extension they are stitched with No 60 hnen thread From 
this pomt to the end of the operation the thumb must be kept full) 
extended at both its joints 

The palmans longus is transplanted mto the extensor polhcis longus 
and the flexor carpi ulnaris to the extensor digiti qumti propnus the 
tendons of the extensor digitorum couimums and the extensor ludicis 
propnus 

After the wound has been sutured liberal dressings are applied 
and the Inub put in a cock up splint so that the fingers thumb and 
wnst are kept ngidly dorsifleied The dressings ore left on for several 
days — m fact they need not be removed unless there is some «pecul 
indication until the tune for the removal of the stitches i e in about 
ten days 

There is considerable pam for about forty eight hours but this cau 
be controlled satisfactorily by the use of morphia provnded the dri^s 
mgs have not been applied too tightl) The tips of the patients 
fingers should be left exposed so tint the condition of the circulation 
can be watched 

Summary of the Transplantation 1 The pronator tcru is 
transplanted into the extensor carpi radiahs longus and brens 

2 The flexor carpi radialis is inserted into tlie abductor pollicts 
lougus and the extensor paUicts brem 

3 The palmans longus if present is transphnteil to tlie extensor 
pollicis longus 

4 The tendinous portion of the flexor carpi ulnaris is in'crteil 
mto the extensor digitorum communis extensor in hcis propnus and 
extensor digiti qumti proprtiis 

The Axillary Nerve 

The axillary nerve ma) be injured m dislocations of the shoulder 
and m fractures of the neck of the humerus Cases are also on record 
111 VTluch the nerve has been inadvertently divided in exposmg the 
shoulder jomt 
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Clihical Features 

The aerve supphes the deltoid, and teres aunor muscles, as well 
as the shoulder joint and the skin over the deltoid Paral} sis of the 
deltoid 13 therefore the mam result of a lesioa of the nerve The 
patient is imable to abduct the anil at the shoulder joint nhile there 
IS diminution in the power of flexion and extension these movements 
being to a considerable extent initiated by the deltoid 

Sensation is decreased m the skm over the imddle of the deltoid 
the loss is seldom complete, there being only hypo*sthesia of the 
lateral surface of the shoulder 

Treatment 

The nerve may be exposed in the axilla or it the level of the surgical 
neck of the humerus 

(i) /» the ixtUa With the arm abducted and laterally rotated, 
in incision ibout 7 niches long is made in the line of the great vessels 
with its nud point over the proximal border of the latissnnus dorsi 
tendon The pectorvlis major is retracted upwards but if it obstructs 
the view it should be divnded at its insertion mto the humerus The 
axillary nerve is found by tracing the radial nerve upwards to its 
origin — which is also the origin of the axillary — from the posterior 
cord of the plexus. Tlic latissimus dorsi tendon may also be used as 
a guide, since the nerve as it entem the ijuadnlateril space lies above, 
and close to the medial border of tbe tendon 

(«) Exposure at the Surgical Ned Tbe arm is adducted and placed 
across the chest A longitudinal incision 5 inches long is then made 
along the dorsal border of the deltoid The deltoid may be retracted 
upwards or its most posterior fibres may be separated from the rest 
of the muscle and the nerve sought against the humerus as it emerges 
from the quadrilateral space to wind round the surgical neck 

If the nerve is injured at the point where it breaks up into its 
terminal branches suture may be impossible and the central stump 
should then be directly implanted mto the muscle It is doubtful 
whether such a direct implantation is Ukely to be effective, but, at 
any rate it should be given the cbauce 

Residual Paralysis "When there is no recovery after operation, 
the surgeon is left with a choice of two procedures to overcome the 
mabihty to abduct the arm The trapezius muscle, either directly or 
after lengthemng it with some fascia, may be transplanted mto the 
upper end of the humerus or the shoulder jomt may be arthrodesed 
m a position of abduction The author is of the opimon that arthro 
desis IS the sounder procedure when, the axillary nerve is irreparably 
injured 

During the after treatment of any of these operations the arm 
should be kept m nght angled abduction and also on the plane of 
the shoulder joint i e 40 degrees in advance of the coronal plane, 
bv means of an abduction splint 
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Lesions ot the Brachial Plexus 

The plexus may be mjured directly by an incised ^\ound by bou) 
callus m fractures of the first nb or clavicle or by scar coutnction 
It may also be affected more indirectly by forcible traction of the 
arm bv extreme lateral flexion of the head or by violent downward 
pressure on the shoulder as by a heavy weight or m parturition bot 
infrequently a dislocation of the humerus is the causative agent 

The brachial plexus is formed by the antenor primary divisions 
of the fifth sixth seventh and eighth cervical and first thoracic ner\ es 
which ]om and then subdivide according to a constant plan The 
plexus may be reinforced by a contribution from the fourth cervical 
when it IS known as a pre fixed plexus or a remforcement may be 
present from the second thoracic in which case it is known as a post 
fixed plexus Such fixabons are only part of a widespread shift m 
segmentation caudal or cephaloid 

The Root Supply of the Plexus ^lanj of tl e large muscles 
are mnervated from several segments but usually isolated mjuncs 
of the plexus bear very heavily on certain muscles The following 
table gives the commonest effects of section of the individual roots in 
terms of paralysis 

C 5 Rhomboids deltoid spmati biceps bnchialis clavncular head 
of the pectoralis major 

C 6 Sternal head of pectoralis major ai d triceps 

C7 Extensors of wnst and fingers 

C 8 Flexors of w rist and fingers 

T 1 Intnns c muscles of hand (and cervical sympathetic) 

The lo lest root of the plexus carries m it for a short distance some 
of the sympathetic fibres which have left the cord in the anterior roots 
of the fet and second thoracic segments Rupture of the former root 
will therefore be accompanied by Homers sjndrome as well as by 
paralysis of the small muscles of the hand The lesion must be closo 
to the spine to affect the sjunpathetc fibres as those leave the nerve 
after a very short course 

Injury maj affect the nerve roots proper their anter or pnniarj 
(fiver aus the prcmscf p2erus tnutLs ibe coeds the hnneha oS 
distnbution either separately or m comb nation Tlie injuries are 
more commonly grouped on a topographical basis as supra clavicular 
and mfra clavicuLar lesions 

Supra clavicular Lesions 

These arc caused bj 

(a) Traction lesions from over stretching as m the familiar obstetri 
cal palsy 

(b) Penetrating wounds 

(c) Friction or compression lesions associated with ru liinentary 
cervical nb 
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lnfra>clavicular Lesions. 

These are produced by 

(а) Contusion or coinpressjon lesions, associated with shoulder-joint 
dislocation 

(б) Penetrating injuries 

These lesions are ivided clinically into three groups, according to 
tlieur clinical features — the lesion of the complete plexus, the upper 
arm syndrome, and the lower arm syndrome 
1 The Complete Plexus Syndrome. 

(a) Molar Siyiis There la a complete paralysis of all the muscles 
of the hand, forearm, and upper ami The rhomboids and the ser- 
ratus antenor remain unafFect^ Itowever, unless the injury is at the 
level of the cervical transverse processes 



Schem&tfc dlseiareUlustrfttlng the diettitnitioa of the hrarbiel plcxtu. The ring Indicates the com 
mon eltuatlon of injury (alter Q lerva n) 


(6) Sensory Signs There is a wide zone of ansesthesia involving 
the hand, forearm, and part of the arm 

(c) Vaso motor and Trophic Sigfis If the lesion is complete, these 
symptoms are slight Mote commonly, from irritation by scar tissue, 
gross fibrosis and degenerative changes ate manifest in the tissues of 
the hand 

(d) Sympatheltc Signs When the eighth cervical and first thoracic 
nerves are injured close to the intervertebral foramina, the oculo- 
pupillary and other sympathetic fibres which run with them are imph- 
cated The pupil is contracted, and fails to react to Ught 

2. Upper Arm Syndrome. (Erb Duchenue type ) 

Tins syndrome is evidence of a combmeil lesion of the fifth and 
sixth cervical nerves, either below their junction or at Erb’s point, 
that IS to say, proximal to the origin of the snprascupuhr but <iistal 
to the origin of the long thoracic and dorso scapular nerves , the 
serratus anterior and the rhomboids are unaffected 
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(t) Motor Stgns There is paralysis of the deltoid teres minor 
supraspmatus infraspinatus and the clavicular head of pectoralis 
major The arm is therefore rotated internally by the latissimus dorgj 
and sternal head of pectorabs major Biceps and brachioradiahs are 
paralysed and brachiaba is weakened the elbow is extended by the 
triceps The supinators of the forearm are affected and the forearm 
IS pronated by pronator quadratus (pronator tere& being supphed b) 
CG) alone The radial extensors of the wnst are paralysed resulting 
m ufnar deviation of the hand 

(6) Sensory signs are absent if tlie 
lesion IS confined to the anterior pnimt) 
ramus of C5 but if C6 is affected there 
IS some loss of sensation on the lateral 
aspects of the arm and forearm T aso 
motor and sympathetic signs are absent 
3 The Lower Arm Syndrome ( Iran 
Duebenne ) 

This 13 most comuioiilv seen m ob 
stetncal paralysis The lesion usunllj 
affects the first thoracic nerve but maj 
involve the whole lower trunk (Cd anl 
Tl) 

(o) 3fofor St j)is The mtnnsic mus- 
cles of the hand are paralysed an I a 
claw hand deformity results the inter 
phalangeal joints being fiexed an I tl e 
mctacarpo phalangeal joints lijqierex 
tended Paralysis of the flexors an 1 
extensors of the fingers may follow 
lesions of the entire lower trunk 
(6) Se isory Signs The zone of au 
aesthesia includes the ulnar side of the 
hand and forearm and a narrow strip 
The ai □ end hand are timp e y of the ami 
5aralyo«d and «a «d and held n (he n i .i i. i .i 

harart« t a t ude vv heu the tirst thoracic nen c is in 

jured proximal to the point of origin of 
its white ramus coinmumcaiis oculo pupillary symptoms are a charac 
teri&tic feature anl the paralysis is known as Klumpke s paraljMs 



The Cervical Sympathetic 

The sympathetic trunk may be mjuml by penetrating wounds in 
the lower part of the neck or m the course of operation m the deep 
tnangle The oculo pupjllary fibres which leave the spinal lord 
through the anterior roots of the first an! second thoracic nerves are 
also occasionally injured in lesions of the braclual plexus 

Signs of paralj sis of the cervical sympathetic (Horner s Sy ndronie) 
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are obvious ou inspection, and are due to interference ith the con- 
duction 

(1) Drooping of the upper bd 

(2) Narrowing of the palpebral fissure 

(3) Retrogression of the eyeball 

(4) Contraction of the pupil 

(5) Loss of the ciho spinal reflex Normally the pupil dilates when 
the skin of the neck is pinched, but w lieu the sympathetic is paralysed 
this reflex is lost 

(6) Abi,ence of sweatmg m the whole of the upper limb, the upper 
part of the chest, neck, and half of the face, the area being accurately 
delimited by the nuddle hne 

When the sympathetic trunk is irritated, as by the presence of 
scar tissue, an. exactly opposite tram of symptoms arises 


OBSTETRICAL PARALYSIS 

Paralysis of one or both upper extremities occasionally follows the 
birth of a child This is more common when the labour is compli- 
cated by obstetrical difficulties which necessitate forcible manipuJa 
tion or traction on the arm the condition is accordingly known as 
“obstetneal paraljsis” 


Etiology 

The paralysis is the sequel to a lesion of the cords of the brachial 
plexus whereby they are stretched, and not due to the results of a 
dislocation of the shoulder 

Se\er pointed out that traction on the arm in adduction puts the 
upper cords of the plexus, which arise from the fifth and sixth cer- 
vical roots, under the greatest amount of tension, and causes them to 
stand out like bow strings If the tension is aggravated, the cords 
are bable to be injured 

Thomas thinks that the paralysis is due to the inclusion of branches 
of the brachial plexus m the axillary inflammation which follows upon 
the joint injury 

Stemdler holds tliat neither of these theories can be accepted to 
the entire exclusion of the other, and there seems to be no reason 
why gross lesions of the shoulder joint should not be combined in a 
number of cases wnth injuries to the nerve roots 

Varieties. There are three varieties of obstetrical panlysis 
(i) The upper arm lijpe, or the Erb Duchenne paralysis, which 
results, according to the supporters of the neurogenetic theory, from 
downward traction exerted on the ami The shoulder is forcibly 
separated from the neck, beyond its uoniial limits, and the fifth and 
sixth cervical roots are consequently over stretched 

(t») The loner arm, or the Klumpke type, which is said to result 
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when the arm 13 pulled upwards above the head and the eighth cervical 
and first thoracic roots over stretched 

{in) The whole arm type where the excitmg cause has been one 
of miusual seventj and all the cords of the plexus have been to some 
extent involved Sever found that m his senes of cases the incidence 
of the three types was as follows upper arm 400 whole arm 64 
and mixed arm type 9 

Clinical Features 

Upper Arm Type Soon after birth the affected arm is seen to 
hang loosely at the side of the body the forearm is pronated and 
the elbow sbghtly flexed while the child is unable to abduct the arm 
For the first few days after birth some swelling or tenderness may be 
observed in the region of the deltoid but this usually subsides lew 
mg a paralysis of the deltoid supra spmatus biceps coraco bracimlis 
and brachio radialis Contractures soon develop from, the unopposed 
action of the adductors and medial rotators of the shoulder 

In many cases the paralysis of the deltoid and supra spmatus is 
only temporary and with the repair of the injured nerve these muscles 
begm to function again In the early stages therefore the greatest 
care must be taken to prevent the formation of adduction controc 
tures The cases in which the nerve lesion fails to heal and in which 
the muscle paralysis is permanent form a small minority The typical 
course consists of a temporary paraly’sis followed by a permanent 
contracture In some cases the contracture may even be compIi6ated 
by subluxation or dislocation of the shoulder joint 

The Whole Arm Type lu a small proportion of cases the lesion 
involv es all the cords so that not only are the muscles of the shoul ler 
affected but also those of the arm the forearm and the band lu 
these cases the paralysis of the mtnnsic muscles of tlie I and together 
with that of the muscles of the shoulder is hable to persist The 
lesion involves especially the fifth and sixth cervical roots and the 
ulnar and median nerves which are denved from the eighth ctrvicil 
and first thoracic roots 

The Lower Arm Type In tliia type there maj be at first para 
lysis of the whole anu followed by a quick recovery of the muscles 
of the upper arm those supplied by the lower segment of the plexus 
remaining more or leas permanently paralysed The resultuig para 
lysis is then of the infenor radicular group or Ivlmupke typo 

In the whole arm and the lower ami tyjies sensory disturbances 
are present The amesthesia is usually complete in the forearm ind 
on the lateral aide of the ami b it the medial aspect of the irm is 
unaffected o ving to the distnbution of the inter costo br ichi il nerv e 
irequeutly also m the mfenor radicular ty pe there arc oculo pupil 
lary signs — myosis pupillary contraction and recevMon of the cy chill 
Sometimes associated are mjuries m the region of the shoulder 
joint fracture of the clavicle separation of the upper humeral tpi 
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pli) SIS au 1 ciislocdtioti of the head of the humerus Fracture of the 
clavicle greatly facilitates a nipture or tear of the plexus especiiU)' 
of the low er cords The dislocation of the humerus is usually a pos 
tenor one although the antenor form has also been desenbed 

The injury to the nerve roots ts usually hmitcd to the sheath but 
in some cases the roots may be completely torn across \\hen the 
sheath is injured the paralysis m the early stages is due to the result 
ant haemorrhage and the oedema but later the formation of scar tissue 
may also play a part The exact situation of the lesion is generally 
close to the point of exit of the roots from the vertebral column but 
m some cases the lesion is stated to have been actually within the 
canal 

Prognosis 

A minonty of cases recover completely m three months and it is 
therefore impossible to determine clinically the exact extent of the 
lesion at an earlier date In all cases of the upper arm type the 
prognosis is good but m the lower atm and whole arm forms the 
restoration of function is unlikely 

Treatment 

Treatment should be instituted at the carhest possible moment as 
in the inildcx cases considerable improvement may be expected from 
conservative treatment alone 

If contracture is present m these earlier cases it will usually yield 
to simple stretchiug inth or without anaesthesia Thereafter the 
extremity is securely immobilized on a type of abduction splint with 
tho arm abducted and rotated laterally the elbow flexed to a right 
angle tl e forearm supmated and the wrist dorsiflexed The sphnt 
should be worn night and day and be removed only for purposes of 
massage and passive exercise It is retained for at least six months 
after which the arm may be earned m a sling except that in lower 
arm types the wnst should still be kept in the dorsiflexed position by 
means of a cock up splint The child as soon as he is old enough 
should be taught to play with toys or perform simple games so as to 
encourage voluntary movements of the affected muscles 

Cases with adduction contracture which will not yield to mam 
pulation require an open operation for the relief of the deformity 
Sever s Operation An incision is made from the acromion 
process do inwards o>er the anterior aspect of the shoulder The 
interval between the deltoid and the pectoralis major muscle is defined 
and these muscles retracted to either side The upper part of the 
pectoral muscle is then divided at or near its tendinous msertion in 
order to give better access to the head of the humerus The sub 
scapulans tendon is then located as it swings round the head of the 
humerus to the great tuberosity A blunt director is passed deep to 
it between it and tl e capsule and the tendon severed The arm can 
now be completely laterally rotatul The muscles are allowed to fall 
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together, the \>ouiid is closed, and the arm is put up m plistcr in 
abduction and lateral rotation, for two weeks after winch v ‘iphnt is 
ipphed as pre\aously described 

Some authorities advocate osteotomy of the humerub with suiise- 
quent lateral rotation of the lower fragment Fairbatik retonnnemls 
that where abduction is incomplete the coraco humeral lig iiiient close 
to the biceps and if necessary, the supra spmatus should be dmded 

The Repair of the Lesion The possibility of repairing the 
injured ner\e roots is a matter of considerable uncertainty Tlieorcti 
cally exploration la indicated when there is no spontaneous return of 
muscle function but it is difficult to decide how long one is justified 
m waiting If howeaer there is no improvement in 3 to 0 months 
exposure of the injured nerve roots would be indicated 

The Exploratory Operation An mcisiou is made along the 
postenor border of the sterno mastoid , the deep fascia is divided 
exposmg the omohyoid and the transverse cervical vessels Tliese 
vessels are ligated along with the transverse scipuJir artery and the 
thickened aud adherent fascia divided to expose the plexus The 
le-sion is generally found at the junction of the fifth and sixth roots 
which are usually enveloped lu scar tissue The scar tissue is care 
fully excised with a sharp kmfe, and the nerve ends if completely 
divided should be brought together by sutures of fine Imcii thread 
which pass through only their sheaths After the wound is closctl a 
plaster of Paris sphut is apphed which keeps the head and shoulders 
approximated to each other 

In extensive lesions it may be necessary, m order to secure toapta 
tion to divide the clavicle and the subclavian muscle If after this 
the shoulder is elevated and the head flexed towards the affictcd *> 1 ( 10 , 
a gap of as much as 3 ems can be bridged 

The Sciatic Nerve 

The sciatic nerve may be mjured m deop wounds of the thigh, 
especially gunshot wounds , while its peroneal branch may be mipli 
cated lu commiuuted fractures of the head of tlie fibula Smee the 
nerve is v cry superficial at this point, it niay also suffer m association 
with incised wounds of the same region 

Clinical Fdatures 

111 a complete lesion of the sciatic nerve there is usually innilv •‘is 
of all the muscles below the knee, but the hamstrings rarely suiter 
In partial injuries it is common to find the common peroneal motor 
syndrome predoimnatmg Sensation is abolished m the foot over a 
zoue convemently termed the ‘ slipper ar&i Ulceration frequently 
occurs from loss of trophic influences, the ulcers being usually under 
the fifth metatarsal head, on the sole of the foot, or the terminal 
phalanx of the great toe Such ulcers are very mtractable — they per 
forate deeply , and mfectionand necrosis of bone often follow In parti if 
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lesions the sensory pheno 
mena are those of the imta 
tion syndrome and after 
gunshot wounds a true cau 
salgia frequently develops 

The Peroneal Nerve 
The peroucaUnerv e sup 
plies the tibiahs antenor 
the extensor digitorum 
longus the extensor hallucis 
longus the extensor digi 
torum brevis and the long 
and short peroneal muscles 
Paresis of these muscles re 
suits m plantar flexion and 
inversion of the foot along 
with a certain degree of 
flattening of the long arch 
which IS normally mam 
tamed to some extent by 
the tibiahs antenor and the 
peroncus longus The pa 
tient walls with a high step 
ping gait the foot being ele 
vated to allow the dropped 
toes to clear the ground 
\iise»thesia is noted only 
over a small triangular area 
opposite the first metatarsal 
space 



The ulcer bt» pen (raM to Uic nail and fourth et« 
lam a parta of «lii b ha e heeu eroded 


The Tibia! Nerve 

The tibial branch of the sciatic supplies the posterior muscles of 
the leg and all the plantar muscles so that when divnded there is 
a complete mabihty both to plantar flex the foot and to flex the toes 
AValking is not grossly interfered with by this paraljsis and it may 
therefore easily pass unnoticed The patient puts his foot down flat 
and does not Uft the heel from the ground He walks with a splay 
foot without spring or elasticity The aniesthesia affects the sole and 
the dorsal surface of the lateral four toes and this lesion is more £re 
quently than the peroneal followed by trophic disturbances — cyanosis 
of the foot hj'perasthesta and especially ulceration 

The healmg of a trophic ulcer is often prev ented by hard thickened 
skin around it This obstructs the circulation so must be removed to 
allow the formation of granulation tissue Accordingly excision is the 
best form of treatment 


CHAPTER Xn 


CIRCULATORY DISTURBANCES OF THE 
EXTREMITIES 

Lesions of tbe peripheral \essels are an important and mteresting 
cause of pam and fatigue m both tbe upper and loner extremities, and 
frequently require tbe attention of the ortbopsedic surgeon Recent 
ad\ances m our knon ledge of the structure and function of the auto 
nomic nervous system, largely ba‘!ed on the results of surgical pro 
cedures m human subjects, have resulted m a clearer understanding of 
the mechamsms underlying many of the disturbances of the peripheral 
circulation 

The Circulation of tbe Extremities Since Claude Bernard 
first postulated the preservation of the “milieu inteneure ’ as the 
detemimuig factor m the freedom and independence of warm blooded 
animals evidence has accuiuuhted regarding the important part plajed 
b} the peripheral circulation m tbe mamteuance of tbe necessary 
constancy of internal conditions The circulation of the extremities 
subserves such purely local functions as the transport of tbe metaboho 
requirements and products of the tissues, the production of an in 
fiamniatory defence in response to injury and the maintenance of loc.)] 
temperature at a suitable level In addition it plays an important part 
in the regulation of body temperature The surface area of the extre* 
Duties IS about 65 per cent of that of the whole body and as the luubs 
are usually hghtiy clad a large proportion of heat loss occurs &om 
the skm of the hmhs The capacity of the vascular bed is greater 
than the total volume of blood contained therem, and therefore at all 
times active vaso-constnction must be present m a large part of the 
circulator) sjstem to ensure that vital organs receive an adequate 
blood supply Unusual demands for blood m one organ ate met b) 
local vaso dilatation or constriction in other parts of the body The 
moat common vaso constrictor stimulus is cold Other factors which 
produce intense constriction m the extremities are fear, pam, anger, 
asphyxia haimorrhage or dehydration Such constriction may lie so 
intense that the cutaneous circulation may temporarily cease Vaso 
motor reactions are most intense m the extremities The hand, wrist, 
foot and ankle are the regions most coimaonly affected by the factors 
listed above, and are also tlie parts most exposed to trauma and the 
influence of environmental changes Constriction is most inatkwl 
m the arterioles but also occurs m the capillaries and veins The 
venous dilatation observed after sympathectomy’ is duo at least m part 
to cessation of vaso-constnction 

The penpheral vessels arc controlled by the lutoiiomic nervous 
system Preganglionic sympathetic neurones arise m the intirnu-dio- 
CGO 
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lateral column of the grey matter of the spinal cord from the first thoracic 
to the second or third lumbar segments, whence atons pass out m the 
anterior spinal roots, winch they leave as a white ramus commumcans 
to pass to the gaiighated sympathetic cham m which they run upwards 
or downwards to end around ganghon cells Post ganglionic fibres pass 
from the chain m a grey ramus commumcans to reach a spinal nerve 
and be distributed segmentally with the branches of that nerve to hair 
follicles, sweat glands and \essels Other postganglionic fibres run 
directly to form periarterial plexuses round the large arteries of the 
trunk, e g aorta, iliac, subclavian and carotid Such plexuses pass 
mto the limb for a short distance only, stoppmg just beyond the groin 
or the axilla For the remainder of its course the artery is surrounded 
bj a periarterial plexus derived from fibres which travel with the spinal 
nerves, and are ^stributed according to a segmental plan 

In the past much confusion has arisen because of the direct appli 
cation of the results of sympathetic denervation m animals (cat and 
monkey) to the solution of problems m the human subject By stimu 
latioii of the anterior spinal roots on the operating table it has been 
shown that m man the constrictor fibres to the arm arise m the thirtl 
to the seventh thoracic segments (Foerster) those to the leg arise from 
the elei euth thoracic to the second or third lumbar segments 

Accordmg to Cannon any general stimulation of the sympathetic 
division of the autonomic nervous system causes a secretion of adrenine 
which, widely distributed by the blood, has the same effect as the 
sympathetic impulses It has since been shown that similar substances 
are set free by autonomic nerve impulses m or near the cells which they 
supply In the case of the sympathetic this substance is known as 
sympatbm (which is closely simitar to, but not identical with, adrenine) 
and of the parasjmpathetic it is probably acetylcholine 

It IS generally believed that there is a chemical Imk between the 
electrical discharge which passes along the nerve fibre to its ending 
and the effector m the plam muscle supplied by that fibre Dale has 
classified autonomic ner\ e endings as adrenergic or cholmeigic according 
to the type of chemical link concerned , in the case of the hmb vessels 
they are adrenergic Certain i)f the sympathetic nerve endings are 
now known to be pecuhar in that they ace cholinergic 

When, fohomtig eeetion, the nerve fibre degenerates, the sensitivity 
of the neuro effector mechanism is greatly mcreased and there is an 
exaggerated response to the appropnate chemical mediator One of 
the functions of the chemical link is to reduce the number of nerve 
fibres necessary for the innervation of plam muscle Incomplete 
denervation of a structure controlled by the autonomic nervous system 
results m httle loss of function, since the chemical mediator diffuses 
from cells with an intact uerv e supply to those w hich though denerv ated 
have become sensitized In addition the denerv ated cells are unduly 
sensitive to circulating sjmpathm or adienme This sensitization first 
appears about the eighth day after denervation and occurs only after 
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post-ganghomc seetaon FoUowing pre gangliomc section there is a 
reduction in the sensitivity of the effector cells. 

I£nowledge of the vaso dilates mechanum is less complete The 
inability of the peripheral artenes of a limb to dilate further after 
sympathectomy may be evidence of the presence of sympathetic dilator 
fibres 111 the rami divided It is believed that other dilator fibres exist 
in the posterior roots of the spmal nerves, having cell beds m the root 
ganghoD, and that these fibres are part of an axon refiex and are stiinu 
lated by an impulse through the spinal sensory fibres The sympathetic 
dilator fibres are of chief importance and are concerned with the regu- 
lation of temperature 

Sudomotor and pilomotor fibres are associated with those of vaso- 
constriction In the hands and feet there are numerous arteno v enous 
anastomoses — the digital glomal system of Popoff — by means of which 
in response to nerve impulses, the blood flow through the part, and 
hence the rate and amount of heat lost may be varied very rapidly 
For this reason amongst others, vasospasm is more evident m the 
hands and feet than m other parts of the bodj Vaso constriction 
results in pallor and coldness and is asj>ociated with sweating Vaso- 
dilatation IS followed by heat, redness, and ilryness of the part 
The Importance of the Capillary Area. The capillary area 
of the peripheral circulation is the site of the mam physiological actmt) 
of the circulatory system Interchange of oxygen and carbon dioxide, 
and of nutritive and waste material, between the blood and the tissues 
takes place through the delicate endothehum of the capiUar) tubes 
Interference with the blood flow in this area is hiel^, therefore, to lesd 
to profound changes m local tissue metabohsm, temperature, and health 

Classification of the Vascular Disturbances 
An arbitrary division may be made between the disturbances winch 
are chiefly of function, the anatomy of the vessels remaioing relative!} 
normal and those m which there are early orgamo changes It must 
be remembered that anatomical changes will be found m the late stages 
of the former and that often vasospasm is an important factor in the 
latter group 

(J } Primary Vaso motor Lesions 

(1) Vasoconstrictor disturbances — Raynaud’s disease 

(2) Vasodilator disturbances — 4croc} anosis , Er} thromelalgw 

(J) Penpheral v asoneuropatby after chilling Immersion Foot mil 

Inimetsion Hand 
(R) Primary Obbteraliie Lesions 

(1) Mechanical — Embolism and thrombosis 

(2) Inflammatory — Thrombo-angiitis obliterans 

(3) Degenerativ e — Artcnosclerosis 
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(A.) THE PRIMARY VASO-MOTOR LESIONS 
(I) Vasa coHslrulor Dislurhanct!! 

Raynaud's Disease 

There is a tendency at present to d tffnnmce th-^ o f the term 
“ Rayna ud’s disease ” on t he grounds that it lacks specificity a nd 
includes a number of ill defiiiRctjii id- d iffereiit conditions It is pro 
posed to r etain the te rm in this discussion, liow ever, but to restoct 
It to a f orm o f pe ripheral \ asc»lar distiiriiauce usually affecting sym - 
metrical areas of the hands and feet, characterized by_ intermittent 
pallor or cyanosis of the extremitie s and precipitated by exposure t o 
cold or emot ional ilisturhaneift The smalle r terminal arten es are 
constricted but the mgm v es.sels p ulsate nonually and,_in the early 
stages, no pathological c hange occurs inTthe Mail of the ve ssels 

Raynaud’s disease is ,ten times more co mmon in women than in 
men and usua lly occu rs after puliert V and before the men opau se Its 
effects are m oat ma rked m the e xpos^ parts of the Iim.b8 It is o%n 
syinmetnc^m dist ribut ion and ma v affect upp er or lower, or all foiir 
extremities Of the mauj mdividu als. most ly voung em otio nal females , 
who suffer from “ poor circuhtion, ’ unusuall y, cohl moist Jian cls and 
numbness 6r~nre fingers and t oes on exposure to cold, the condition of 
the majority improves as they gro\y_ pidcr~but in some it progresses 
and may ultihsately take the form of t y pical attacks of Ray naud’s 
d^ease Such an attack m ay be initiated by exjiosure to cold, by 
excitement or e mbarrassmen t The first sign is pallor of the_^s of 
the affected fingers, which may be_foIIo\\ed by transient greyness as 
the remmmDg bl^ gives up -its oxygen In the early stages the pallor 
may be patchv and even inter m itte.nt but if the i nitiatin g factor 
coritinues_to act s pasm increases and tbe ^fingers ap pear more and more 
palb^ waxen and numb, and no fine n ioyements c an be carried ou t. 
Folloiving r^axation ^the spas oi ^ e circulation~slQwIy reTuma to 'the 
fingers,, their colour J ie comes bright re d _and_capiilary pulsatio n may 
be noticed The fingera-swell an d tingle, and there may be_an intense 
sensation of “ pins and neediest ” or severe pam after a prolonged a^ack 
These symptoms of returning circulation are most marked after rapid 
w arming fol lowing a prolonged attack 

If these attacks^contiage their cha racter c hanges They are_more 
re adily pro\oked . and, staring m the tips of the fingers or t oeSj affec t 
the whole of oiie_pr more d igits and may continue mto the palnuDr sole, 
even as high as the ivr^ or ankle The c olour is at first blupshj becpnimg 
slatey, and finally waxen if the spasm persists , patchy colou r chan ges 
i ndica te incomplete or intermittent spasm, the colour variat ions b eing 
due to influx oflresh blood Recovery occurs only following prolonged 
warming ^is these more sev ere attach become more frequent ^bndary 
changes appear in the^digits , the pulp of t he finger h ardens, its skin 
beco mes smooth and ghstemng, and the fin ger tapers to wards t he tip 
over which the nail curies ^malL aPMs of thick ened skin ap pear on 
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the finger tips cbpeci illj unJer the naiU , tljcae pliijuG?* scp iratj. mg 
Minll painful areas nhicji heal \ei^ Ulceration infection or 

f nnk cln gangrene are nneouunon but the T um nny ho so* int ense 
that the finger or even the hand becomes uselgS Theaeldiaug^ire 
usual!} more marked in the fin ger^ tlian_iii the^toes 

Patholog\ 

According to Lew is there is an mtemuttent leakage of blood thro ugh 
the c onstric ted arte noles dimng the sti^e of pallid asp hv\ia The 
colour depends on^the rate and amount of blood flpw mto tlie part 
and the te mperature o f the environment The rate of disspciation of 
oxy hemoglobin and tissue metabolism are marlvedly^ reduced at t“m 
f eratures below 60 deg rees Fahrenheit Thus hands dipped m ite 
cold water may remain pmk w ^le a t a higher temperature there may 
be m arke d vasc ular spasm co mbined inth read} dissociation of o\y 
haemoglobin, resulting m C}anosis Rapid worming b} plunging the 
hand ipto warm w ater may result in abohtion of ^asm with an inrush 
of blood mto'lmoxio'tissues wberelocte ased metabolism ami rapid 
dissociation of oxyhiemi^obiii lead to deep cyanosis and the part 
turns blac k These changes are often accompanied or followed b} 
severe pain and pah^nts soon Jeam not to u^e such methods 

It seems likely that the imtud-£udt-is in the auton oin?c nervous 
s}Gtem when one considers that the disease is commonest la }oung 
emotio nal femaTerTTso frequently accompamed by escesaive sweating 
aiifl That-eh ang es in the vessel walls are the result of prolonged vaso 
motor disturbances Lewis s claim that the disorder is due to a local 
^}^e?sensR[ytt)*-to'CoId does not, e^ lam adequately the response to 
pragan^ionic denervation and is proliably a misconception due to 
oBiefealEShS“»tI3'dfTn advaaced stages of the disease"” and following 
incomplete or post ga ugfinnic denervati on 

The late stages of Raynaud s disease are conwion\y associatetl with 
secondary c hang es particubflyTn tEe^ s^n and" subciitoneous tissues 
giving nse to the condition of scleroderma or sclerodactjl) Vt first 
the digits are swollen and firm and the sLnjs smooth (stage of mdeina) 
Later th ev become <itoDV hartl and tense, ^d the skm is glisteiung 
and tixeil aniTnia} -ajipear varnished (stage of induration) Finallj 
there IS « astiasand the sk m bec omes tjunae^l a/id there maj J«? brownwh 
pig menta tion (stage of atrophy) These changes have been recorded 
in the ears and nose There is often as sociated n lcerition and reduceil 
growth of n.T ds anTI digi r “ 

(2) Vaso-Jihtor Disturbances 
(a) Acrocyanosis 

This conditton_n iOst c ommoolv-affecta the female sex and takes 
the form of a slow dev elopm ent of c yanosis n r aspHy^a of the liands 
and feet, general^ as a result of exposure to a low temp erature The 
blue disgjJnucatioQ develops overTpenod of a day , or it ma y be ‘several 
weeks The fingera_and the toeT'becojne cold, thTmovemciits of the 
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part are i mpaired aud the finer adip stments j)f co o rdinated move 
menta are s luggish and aukHacd A geguliar h y poaistlie sia seems 
charactenstic This di minished sensibUity does not appear to be ^ a 
h)sterieal naliire although evidences of a gene ral neurot ic disposition 
are present Th e c\ xuosis i s often bilateral and m such cases roughly 
symmetocal althoug h, there m ay be slight differences in the intensit} 
of the colour \s tlie at tach , pas ses off the part b ecomes ivann and 
red and burning pam associated with cedematoiis sw elJing is experienced 
These features gradually disappear and the part returns to no^al 
The condition is usually m ost severe in the hands p robably because 
as i r ule the feet are more a denuately protected against low temperature 

Acrocyanosis resembles Ra ynaud s disease m i ts loc ation bu Vthere 
is ail absence of the bl anchin g and other features of what is known as 
synjope The absence of inm m acrocyano^ the fact that the 
attacks ate pr ogressiy e rather than par oxysmal and the increasing 
development of cyanosis are the usual djstmgiiIaEiDg_cntgria 

Pathology 

It has been pointed out by Lewis that the clinical pictu re o f aejo 
lya^is resembles the changes appear when the normal hand 
IS sublimed to a Icis temperature He bos suggested that the con 
dition represents a peculiar sensitiv ity _t o the effec ts of cold on the 
c utaneous artftufiles of tKbse indi viduals who suffer ftom the disease 
Thus a stimulus which would have l ittle or no effect in the ordinary 
subie^t causes sloiiiug of the cut aneous circulation~3ue to arlerSIar 
dilatation This leads to anoxia capillary dilation incre ased plasm a 
outffow and tfa erefo'f^ J ocal~8wgnng TCe'di latedl capillaries packed 
with tfid corpuscles impart a dee p red colour which becomes blue as 
the oxyhaemo^bin becomes reduced the intensity of*tlie colour 
depends on the quantity, of blood contajjieil ui the part 

(b) Erythromeialgia 

Tins condition was first described in 18T8 by t Veir Mi tchell who 
beheved it to be a rare vos o motor neur osis involving the extremities 
It is cliaracten^d by re dnesS^ burni ng pa m and swelling-oLlhe hands 
aud feet brought on by i ieat, exeryjse or the depen lent position 
During an attack the hands and feet become intensely cold and the 
skm acquires-a bright red^colour ^VIlell tb? partsare ^w armed~V feelin g 
o f suelh ng fuUness and throbbing is expgf ienced! Jjurnio g pa in niay 
be induced by col l fnctign tensi^ or eleva^n of the temp erature 
of the lim b to a certain critical temperatu re which vanes with each 
individual Pam lajirought on by such a ris e of temperature irre 
spective of whether the rise is due to Jthe jtpplication of ext erpallieat 
or to increase in hl op 1 su protlurwl by other_meaiis There may 
be fwf>nt (bsiibility, patient beingjiinabl e to tolerate any covenn g 
Qt press ure on the a ffected part The v essels a re widely dilated and 
c apilla ry pulsation is present Lewis states that this couditiofTis not 
of v aso moto r origm smeo m normal subjects an equal degree~of~va so 
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dilatation is not accompanied bj pam He believes that this disorder 
13 due to a hypersensitivity of the pain fibres to heat or tension Telford 
and Simm^^have su^ested sympathe^tomj m the treatment of 'this 
condit ion, arguing that th^ \ esseb of a svn ^atbp,rtj>mi7P. fl Imib are 
incapable of dilatation as well as of constriction Followjng such 
ope ration pain . iLaholished and the cireidation returns to normal 

(3) Peripheral Vasoneuropatky after chlhng 
Immersion Foot and Immersion Hand 
These disturbances for whic h Ungl^ has recenth suggi-»ted the 
alternative term of “ penpheral vasoneuiopath) after chilbn^ result 
fromspxolongetl exposure "to c^l which is pot so se\£re_as to cause 
frost bite Most subjects have been the sur vivo rs of shipwreck but 
the conTfition has followed exp osure w ithou t muueision \Vhen due to 
exposure in open bfe boats the most important causal factors are the 
duration of exposure and digie pipeiiture of the water , water at 
temperature s of 5° to 8** C may produce nerve damage m 22 hours 
(Ungley) A~Hy factors w hich impair the circiihtion. suc h as coustnet 
mg l 2 ^ots_£pcks or other clot^g immobilityrchilling of tbeTrunk, 
starvation or se asickn ess mil increase the seveiltpbfi fheHisturbance 
Distinction slioufd lie made from frost bite in wbicli t he superfiaul 
tissues are frozen-aud the oe tleina wit hout npne lesionT which Tolbwa 
prolonged imui eraion m sea wa tef-at high er ten ipeiature»»(8” to 20® C ) 
There are three chmeaLstages A fcfirxt m the pre hyp eraimic stage 
the cold swollen bmbs are pale, mottled r r Vliir m-po^oiir. numb and 
antesthetic" and pu lsation is absent in T be^main vessels After several 
hours the piclme ch aises sud denJy^to that ol^he nyp l^mm a tagp with 
pain heat r edness mcreased svvelbng and full va^ularpulsation The 
"^SITlemper^ure $rY(lien_t of tli e~lmTbl3 ^Kdisb£d and procaine 
block produc es a ny ris e m temperature Wlien the hmb is 

h onzontal the foot or handis if dependent the colour lieconies 
g deep purp le and bl anch ing rapidly follows elevation In the more 
s^ere cases bliste rs app ear afren-about t hrpp i1fiv B._cspecnllY m ireos 
which are to become gangTengu*^, Healing o f bhstercfl ar eas luav tike 
from one to si\ months Pom t incliiu., * pins and needles ’ or Imriung 
appegr early may be very severe, -irt* ni ade wo^^by w armth , cold, 
dependency and exercise There is weakness and wg^ing 
m the a ffected areas leading to Wer dist urb mce s such as flat feet 
Sweating, at firatubseSf" later relui 5 a_Eapidly and nny ultimately be 
exces sive The livpenEimc stage niaj last_from a few hours or liar’s 
U P to t hree months? JnThe p ^thypersenuc stage mfla nimati on bub;^es 
v^ul^tone TtTtl skin tem perature return to nonniL but a s^ato of 
mgj dev wop m wh ich a fter coolmg-tbcdunb, there 
are attacks of Raynaud 8 pheno menon or delav_ m waxuimg m spite 
of a ttempts at reflex v isotliK tatlon ismulariltsturlj/ljifc, the.w called 
a lgid stat e, may occur Junn g the latter part of the h>'p cramic stage , 
both are probablj due to partial interference wnth 8>inpathctic mntrva 
tion with se nsitisati on to adrenaba e 
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The lesiotts have been classified by Ungley mto fou r grades according 
to theiT-Seveatj Those with imHltWirl Ifinnns withou f. mtprfpjo nrfl wi th 
n erve function h ave swollen feet for a f aw and transi ent tingl ing 
but symptoms subside within a week. }ltld cases Ulth reversible nerve 
les jonsh ave syniptoma for from diree to sis vveeks witb slight wealm esa 
5^ie mtnnsic muscles of the feet, late r there m ay be excessive sw eating 
or mid spnsitivrty Of severe cases tilth setere (degenera tive) 

nen g^/c-<>o»s 50 pVr rent, ha ve bliRtenng and a. faw superfinnl gn.ngrpin<» 
anassthesid extends nea rly to the inUe ^oint, and mtiscle wasting^ is 
more marked S^iptoms may last for three mon ths a nd functional 
return be deh\ed fo r s ix months l ^iy/ ietere caia mill irreiersible 
{degeneraliis) nerve lesions u sudUy mih ga ngrene, have loss o f sensation 
abo\ e the ankle, gan grene of the to es or distal half of the foot i nfecti on 
may occur and am putatio n be necessary Symptoms may last six 
montiis or T]aore_ and late compli cations ar e frequ ent 

Early treatment follows the principle of cooling the affected hmbs 
wlule warming the rest of the body the affected areas must o n no 
account be rubbed or hejited The hmbs should be elevated ^nd 
precautions taken agaiast-secondary infection of raw or ga ng renou s 
areas The patieut should remain in b ^ u ntil all swelli ng ha s s ubside d 
and walking is painless The late comphcations-jnay be susceptible 
to sympathectomy 

{B ) THE PRIMARY OBLITERATIVE DISTURBANCES 
For the pre sent purpose t he-most important of the organic or 
obliterative disease of the arteries are arteno s clerpsis and thio^inbo 
angjjjis obliterans In these'^onditions c linical manifestati on^ are 
much more common m the lo^er than i n the upp er extremities The 
Ofdnur phangost uhicli sup etycne ate produced fay alteratio ns in po sture 
the toes beco ming red when depen dent an d blanch mg whe n elevated 
TRefe may ^o be excessive fatigue after m oderate exercise and the 
symptom of in termi ttent claudication is usually promine nt Pulsation 
in the mam v ess els ot the extremitymay be lost 

(1) Mechanical — Embolism and Thrombosis 

hen large penp^ral vessels a r e occluded suddenly by inmry o r 
ligation the re is a marked dange r of the subsequen t ons et ofgangrene, 
~~particular lv m the leg where the collateral circulation is poorer than 
in th e arm Interruption of blood flow in a mam vessel may be^ llow ed 
by generaliz ed spasm of all the vessels distal to the obstruction, and 
if the coll ateral circulation is in sulfiM ^t f6f~th^ nee d3 of the Imi fa 
gangrene tvilLfollmv^ Diffuse, spas m can be abohshedlind the co llat^l 
circulation improved by the interruption of the constrictoi ^ imp ulses 
as by pa ravertebral al^hol imection — \\%en an'lnjur^ or occluded 
arterj is ex posed at operation pen arteriai stripping niav be of henpfi t 
In addition heparin is of value m c ases of enibolisni 
The dev elopment^t an adequate ^Uat eral circulation may be hastened 
by intermittfint3 ascu hr qcclusi ^ or~^Si>ive~Yascu!aj~ex^cise3 
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(2) loflamraatory Thrombo-angiitis Obliterans 

The classical descnption of this disease was made by Buerge r in 
1908, and h is name is still as sociated with the c onditi on Its incidence 
i ^igb in the Jewish race, and it has been claimed that th e re js an 
associati on between it and exceaive smolang. The disease, affects 
males almo st exclusively, most commonly tho 5 fi_abo\e the a g e of 3 0 
This constitutes, an m iportant difference fro m Ravmnd’s \n ili 

which it 1 3 liabl e to be confused m the early stages 

The symptomfYisually begin with pa m a nd cramp_iu the foot 
brought on b y exercise and reheved b} res t These are succeeded 
by colour rhai^p.q in tht» {'ppt., p»rln ess- or - c ya nost3, parti cularly when 
the limbs are d ependent Such colour changes ar e often as sociated 
with se\ete pam When the limb is 'eTflvnfpf? Kpj^nmp g palaTand 
waxy^ Theseare other features whiclr are no^found m Raynaud’s 
disease Trophic changes nl tumtely appear in-the f onn o f a localized 
superficial ulcer winc h will not beat , later dr y gin gr ene. may follow 
In the se% er e late forms of ths_c£aiditiOtt- there is intepse pam which 
IS unxeUe\ed by rest and m a y be so severe as tojuinse the patient to 
commit suicid? 

Pathology 

There is progressive obliteration of th e large vessels oL the Ipffer 
bmb, the V ems being affected to a lei,ser exten t than the arteoes The 
V essels are stiffened and hjudt^b^ adventitia is thichened, aniLihe muscle 
fibres of the media are atrophied and infiltrated with conn.e^\ e tissue 
The intimal emlotheUum proliferates activelj, s everal laye rs of cells 
being formed These changes are followed by th rombo ^ which is 
responsible for ths.nacdusioa of the vessels Organization of the 
thrombus may be followed by some degree of rccanahzation, but in^ 
spite of this and the de velopm ent of a collateral circulation, the blood 
supply to the distal parts ofR ie Umb i s reduced The disease is there 
fore m the natureuif a ch romc^mfla inuintery condign oTthe vesseb 
resultmg in tffion^sis Bueiger behcifd that the_di5eise resulted 
from th ^effcc ts of s ome specific infeclive or toxicjigent^nnd this behef 
can be supported by a certam amount of evudence An alternative 
explanation may be that~~tEe~pn ni«r} aSnorpiahtj is a wido-spreail 
spasm of t he v e^isels as a result of some va<iO mot or distu rbance, resulting 
in the c onstnction otthe vasa vasorunm ahich. if sn lhciently prolon ged, 
produces the characteristic str uctural changes of. tjie_dise^ 

Clinical Course 

Most cases follow a furlv typical course w hich is uaLiliy diudeil uito 
stiges The fiiNt stage t hgtof c>g»dn»nrtnH js cluri£tecize<l by enmp 
like pain m the muscles of the fil£ and foot coimng on during or after 
e xerci se — This stag e is followed by or aswciyteiLwitfixolour cliiui^s, 
the extremities being red when dependent_and psle_wlici^tIo\ated 
A new type of pam. entirely distinct from the pam of claudication, and 
more or less IpcahzwUn the penpherj, may then occur wh ile th e patient 
13 at rest Tn~ the bnal stage TEer e are true...trophic_change3 such as 
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fiasures, u lcers,j 3r frank gangrene a ssociated witk s evere cri ppling and 
continuous pun The .total time of de velopment, of all t hese sta ges 
vanes from one to ten ^fiars, the avenge tim e being five years 

The earliest s ymptom is us ually achmg from e xcessive fa ti gue aft er 
prolonged use of the jn uscles of the calf, the arch of the foot, t he aiikle 
or the knee. This is followed by cramp like pam durmg ordinary 
exercise and e vc.gtualh hv true^audication - The pam of claudication 
IS not continuous but occurs when the weight of the body us thrown 
on the ball of t he foot^ and is rebeied aa the f oot is earned forward 
Various theories have been a dvanced to explam. its mechanism 
The latest \jew is that the pain is not due to spasm of muscles or of 
\essels nor eptiirely-due-to anoxaemia but that there is p rodu ced a 
definite pnm substance which m the normal in divi dual is very 
rapidly destrojed 

Excessive redness of the extremities when they are in the dependent 
position may occur at any tune but usually occurs goon after the 
claudication pain is established At an early stage it affects the tips 
of the toes but gradually becomes more jcxteD5iv.e mvolvmg progres 
sively the toes the distal aud then the proximal segmentt^ of the foot 
The colour deepens from a b right to a deep red or slightly cyanotic 
hue and when f ully developed is m ost intense m the toes a nd distal 
half of the foot 

In some c ases distu rbances other than claudicatipu appear Jis the 
first evideacfla-of arterial disease These include cold fect.Ji umbness 
*^r tmglin g emb ohsm oedema vas o motor disturb ances su ch as __paIlor 
ancT coldne ss, ge current phlebitis and indolent ulcers following ^slight 
tramjoata 

Embolism is usually i ndicat ed by a sharp pam at the point of im 
p otion of the clot, and inspection shows sxjreme pallor an d coldn ess 
dStal to this point There may be tenderness on pressure along the 
li ne of the affected artery The pain subsides gradually and has usually 
disappeared in from 94 to 72 hoiira. 

Superficial phldntis occurs frequently the most comm on site be ing 
th e mam tr ink of the internal sap henous vem below the knee, althou gh 
the branches niay _also be a&eted I nHanimatorv s gns nrelv persi st 
for longer than 4 weeks in any one site Jiut-when the c ondition spr eads 
upwards alon g the vem the illnp,s3 inny last: Inngpj 

(Edema from arterial disease is rar e m the upper extremity b ut is 
common m th e, leg and foot pariicn^rlj, tl>n plinip-^] is 

rapid an I when severe pam is felt during rest 

Vaso motor disturbances ore often so mafke 1 as to ina A tht« pnnmr y 
disease ~Thc hands atamiore-commonlv a ffect^I than the feet, and tl e 
mos t striking change la co m plete pallor pr oducing th e so called-deaiL 
fin ger Jess strik ing are minor grailesof palter cyanosis may also occur 
Rest pain vanes greatly in severity out is constant m its situa 
tion being almost confi ned to "the to^ but occasionally affec ting H ie 
d ors^^ oLthe-fo ot - or - a nkle It precede s ob\ lous trophic chang es 
but IS greatly accentuated by them when fEcy appear 
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The disease, then, is e ssen t yliy sb w m it s p rogress Character 
isticaUy , it affects xektiveV ypung indindnals irhn at th e start haie 
an ample capacit\_ fnr rTftgAlnpmPT^. of a c ollateral circulation Mhi ch 
p ermits recanali zation of the t hiombiis A t its onset the diggaae~ is 
limite d to a sunlLs egment ^ th e “v essels so that the ai^uiit of reca nal 
ization demanded 13 small As the attach siibs ities circul atory effij^enc) 
is je estabh^ed, bu t there isa ^ghtreductioiTm fhTavukble colJiteral 
supply mth each attack m ore and more of the mam channels are 
occluded and more and more of th e r.oll fltpr.il channpls a re utilized, 
so that with each attack the margin of sa fety sbrmks Fipally the 
total laflon ofliTo od is barely Enough to g iaintam life m the part, the 
demand for ad dition al blood flow durmg exercise cannot b e met, and 
ischseniic craini^ lclaudication) Y^ults , the hy pere mia requiretl for 
-the healmg of e ^pp mmnr wounds cannot be supphed, and indolent 
sores dey^op The di sease may take a more raiud course, attacks 
following so clo^slv UDOi) one another that h ealing pniPtiralli n ever 
occjjrs ^\^len it starts in oMer mdiyadnnls- or is compUcated by 
arteno scletoata h ttle or no collateral circulation develops and much 
^ghter ilegrees of ttrombo angntis kad to gangrgne This disease 

is tiiHriy alwava bilateral Ev en wbeo niamfest m one leg onh 1 1 u 
a lmos t certain to be latent in the other and sopner or later v^gne nse 
to signs and sympt-nm^^-a nd thisleature must always bo remembered 
when a prognosi s and de cision regarding treatment areJigmg nude 
( 3 ) Degenerativ e—ArtenoscIerosis 

Arteriosclerotic \ascular occlusion is an accouipamment of old age, 
and thg~lxdl6nti are usually m poor geaeral condition The v iscular 
mvolvcment is not patchy as it is in Buerger s dise ase, but uniform so 
that when o cclusio n be cotnes inanifes t there are no entirel y healthy 
altemativ e channels which can dilate to mamtmn tb^circulatiou The 
mar^ of safety IS therefOT^sniaU The process is sloicand thedunhon 
of symptoms .from the oeset to the development of serious surgical 
situations necessitatmg amputa tion la vei^ong exc ept when occlusion 
is a ccele rated’hy infectio n or thro mbi^ Apart from thes e accidents 
prope r care may postpone the ne cessity for a mputation, by 5 or 10 
^ars 

The process is pred omman tly degenerative rather than inflam 
matory o r neuroy irc^atory IH’the muscular arte ries of t he extremities 
ih bomna aj. an~increasip. in the nmctnous metachfom atic giounil sub 
ston^ of the medjBTYor it is the media whi^cames -the bunlen of 
functional strain m these vessels As the muem i ncr eases the elastic 
andTuuscleTTssu^oTthe meduTdecrease, fotls tfeposijed and hvjim 
fib ro~7s^ ts m This is so on fo llowed by cal cificatio g which is found 
m 69 per cent of males and 2LpeJLSmt of females Thexntima is 
mvolved first by ^ deposit, then by prohferative changes llio 
patients generally do not ha ve a high blomi pressure Those jMtIi u 
l iigli bloo tl pressu re c m usualh keep on <lnqng an adequate imoimt 
ond^niirbu^i their thickemyl vcScls, until one of the liyptriensivo 
accidents occurs 
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DlFfERESTIAL DlAO>OS1S OF VASCULIR DISKASB AFFECT^a THE LxTREMtTIES 
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There is no significant iliffercnce lietweeii the lesio ns pr oduc ed m 
the diabetic and non di-ibetic subjects^ There is doubt as to whether 
vasc ular spasm is the initial fa ctor giving rise to cha nge s in the arterial 
or w hether sp asm^ esultS-fcom these changes A significant 
degree of spasm found in a pwpoiium of p atien ts, especi^ly in the 
earlifiC-stages Pam is a pioinin&nt symptom, largely because of the 
se vere degree o f circulatory insufficiencj and alone may be sufficient 
mdtc^oaJbxjxmputation The blood supply may he w orse in a painful 
though no n gangrenr>» *t Ipg^t.hflh \%hen ga ngren e is actually^present 
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Methods of Investigation 

According to "W hite and Smithwick the three fundamental essentials 
for the m\estigation of disorders of the peripheral circulation are a 
room the temperature of which can he mamtaiued constant within 
2 degrees Fahrenheit for two hours at any season of the y ear an accurate 
apparatus for the measurement of skm temperature and a familianty 
with methods of producmg temporary inhibition of sympathetic actlv^ty 
Shght fluctuations m room temperature exert a sigmficant effect on 
peripheral surface temperature humidity changes are of less import- 
ance An operating theatre is smtable provided that the temperature 
and humidity can be accurately controlled In making observations 
for compans>on such a room is essential and the tests should be carrietl 
out at sumlar hours of the day and under basal conditions Tests are 
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of no value if done on very hot days m the presence of fever or of 
cachexia due to advanced malignant disease The temperatures at 
comparable points on opposite hmbs of a subject with normal arteries 
do not commonly differ by more than 2 degrees and it is thus possible 
to use one side &s a control when testing the other side In nomiJii 
subjects the skm temperature is constant from the trunk to the elbow 
or knee and then falls as the tips of the fingers or toes are 'ipproacbeil 
(CoUer and "Maddock) When vasospasm is present the fill is wore 
marked from the nuddle of the foreanu or calf than in the uoriiial hwb 
and the toes or fingers may be cooler than the environment iollomng 
paralj sis of sympathetic nerv es this fall as abohshed and the tenijierature 
IS constant over the whole limb The average maximum dil itorresjxw'^ 
of undiseased artenes has been desenbed as the normal vaso ihlvtation 
level CMortoa and Scott) the lower limit of which following complete 
constnetor release by regional or general anaathesia or heating of the 
body 13 86 o decrees Fahrenheit \ccurate estmiations of the stall 
temperatures before and dunng temporary blockage of sy 7 iipathcti(i 
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impijses (as by procaine) demonstrate the degree to which the skm 
temperature approaches the normal vasodilatation level after 
blockage This provides an indication of the benefit which is hkely to 
result from sympathectomy and should be earned out in all cases 
A convement method of measuring skm temperature is by means of 
1 differential thermocouple using copper constanton junctions such as 
that made by the Cambridge Instrument Co k self recording type is 
also on the market 

Sympathetic constnetor control may he abolished by the following 
methods 

(1) Heat Lewis and Pickenng have desenbed a chamber m winch 
the patient’s body can bo heated and from which the arms and hands 
protrude Alternatively the body can be heated by a large shock 
cradle (White and Smithwick) or a single extremity can be heated 
by immersion m a water bath heated by an electric element (Gibbon 
and Landis) 

(2) Diagnosixc 'procaine block This method is based on the demon 
stration that sympathetic vaso motor fibres could be blocked tern 
poranly by procaine either by spinal anaisthesia (paralysing the 
pre ganglionic fibres m the anterior spinal roots) by paravertebral block 
(sympathetic ganglia and rami coromumcantes) or by peripheral nerve 
block (postganglionic fibres m the mixed nerves) Any of these 
methods provides a quantitative demonstration of the amount of 
benefit which will be derived from sympathectomy A description of 
the techmque of paravertebral block will be given later 

The use of general anaisthesia typhoid vaccine and similar pro 
cedures are of less value than the above and are more disturbing and 
unpleasant to the patient and should be discontmued 

The actual level of mam vascular obstruction can be estmiated by 
palpation of the vessels The dorsalis pedis posterior tibial popliteal 
and femoral should be palpated m turn The difficulty of this test 
sign hovever is that the pulsations of the mam vessels are accessible 
for palpation at only a few widely separated pomta near the larger 
joints To obviate this difficulty and to obtain a more accurate and 
readily measured estimate of vascular pulsation the Pachon oscillo 
meter was devised This may be apph^ at any segment of the Imib 
and the total vascular pulsation of that segment under varying external 
pressures determined and compared with the other limb or with the 
normal At the level of mam vascular occlusion there is a decrease 
in the pulsation volume In a part of the limb where there are two 
fairly large vessels if one is occluded the other may dilate sufficiently 
in compensation for the normal pulsation volume to be maintamed 
For this reason the Pachon oscillometer does not determine the exact 
level of occlusion it merely detennmes the level of pulsatile collateral 
supply Beyond this level there is a slow non pulsatile collateral 
supply which the machine does not register 

Normal arteries cast no shadow on the X ray film only the mam 
vessels of the arteriosclerotic Innh can he directly visualized The 
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arterial tree can be demonstrated by injecting some opaque substance 
mto the mam \essel in the proximal of thelunb Th orolr ast has 
been recommended by ^Ulen and Carnpd O to 20 c c for the leg , 5 to 
10 c c for the arm), but this agent has not b een uidely used on account 
of its radioactivity 20 c c of a 40 per cent solution of, P ernbro thl 
^rl4, wbicH~is~free from the ob jection to T horatj ast. has bee,n used 
by the author without ill effect It is commonly reconmieuded thit 
Mind aiten^ p uncture be~perfQrnted. but exposure of the_iesi>el under 
local aniesthesia is easily carried out and is more accurate The ^ cssel 
IS compresse£l,proximally during the injection aud a film is taken after 
mo mentary r elease of compression The method is of use m localizing 
the level of blockage of a vestal and gives valuable information regarding 

It IS sometimes necessary to test the vaso motor .ifftr 
8 > mpathectom y to show that deneryation is com plete, or to detect 
regeneration Any of the methods already descnb ed fo r inhibiting 
constriction or p roduc mg dilatation by heat or procaine block mTy be 
used the most convenieutjs peripheral nerve block ^n addition the 
presence or ab sence of sueating_roay be demonstratecl by_the starch* 
iodine test of Victor ilinor 10 c c of castpi oil ore added to 90 c c 
oT 1 D per cent tincture of iodine and the mixture is pamted on to the 
skin and allowed to dry ^ych pow der is then insulated on to the 
i;lap and adheres to the castor~oi l Wherever nuaslure appe.!!? a deep 
blue black colour de\ eldps Instead gf the starch lodme nj^thod 
^urniZS^jCoQjgound may be used_m powder fowu uiue'E' is duated 
on To the skin, a p urple colour app earing m the areas_m which sweating 
occurs 

treatment of peripheral vascular DISEASE 

The treatment to be adopted in a ny indivjdu a] case of peripheral 
vascular dise ase forms one of the most difficult of sur gical pmblenis 
The the rapeutic nieasur^ are 

(1) Local and gener al measures t o improve the penphcral c irciihtion 

(2) ^ympatlietic dene natiop 

(3) Penphenl ner ve sectio n 

(4) Am putatio n 

1 LoC4L A>D GeVFB-W- MeaSUBES to UlPBOVE THE Pebipiihui. 

CiBcuiJvnoN 

The broad pnn ciptes of the tre atment of early peripheral \ asciihr 
i disturban^; may be statcfT^i ^Iy as the prevention or abolition of 
vas Q-spasm wher e this is present c om bined with the pr otcctiou of areas 
with an impov^ish ecl blood su ^ly from t raum a. mf all kinds In tho 
later stages, palhative procedures de signe d to relieve pain, an d ainpu 
tation maj be~hecessary 

Such patients present a d u jJ problemm.treatmcnt-T^t li it of imjiroving 
their general condition a nd the tre atment of the local 5 bsor(ler,. Each 
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patjeut letjuirej# c areful investipatjon *md treahuent as au luchvjilual 
Attention should first be dnected towards the unpro -cement of their 
gene ral con dition before pa^ngjtp'SiejnoK radical procedures-desigued 
to correct local disturbances 

K period of complete rest m bed is aliiays be neficial but should not 
be prolonged as this may resul t m u ndue loss of mobility m elderly 
subjects. D raught s should be c areful ly excluded The value of 
adequate sound sl eep is \ ery great a nd th is should be en sured by sm t 
able sedatives Vaso di latation is markciL d uring sle ep and p ersists 
for some time after w.ibing if the ext remities are kept warm For this 
reason many of these patie nts immerse their omaffected extremities 
m hot water on rising which produces a lasting vaso dilatatio n especiall y 
if Combined ^ith warm gloves a nd socks There i s no dou bt that 
exce ssive smoking^ has an adverse effect on peri phera l vasc uIaF~dIs 
tufbahees and in many subjects even slight indul gence is f ollowed 
by an evident mcrease of spasm It seems wise t o cut doivn smoTi nff 
as much as possible AlcohoL by p roducing vaso dilatation, is of 
benefit but s ubsequen t ex cessive cooling ma yiWiilt m inte nse spasm 
and^ lcoholio drmka sho uld be con sumed o nly m w a rm surround ings 
or bef^e gomg to bed Such measures as active and passive exer cises 
dryliTat and hot baths m ay be e mployed to i mprove conaterar circula" 
In* Buerger's exercises th e patient lies on his back a nd raises 
theUmb to an augle_ o f 60 degrees with the horizontal for 3 minutes 
thenlowers it t o hang in^ vertical position for 3 miputes'aml fi aa ^ 
it 1 3 raised to~ the horizontal for 5 minute s The cycle is then repeated 
By me^s of the Paevex apparatus the~prcssi ife m a chamFer.~ mtQ 
which the limb is inserted is varied rhythmically, alte rnatin g negative 
and positive pressure to a degree and rate which are sel ecte d according 
to tne condition of the limb Ihe.iniection of antispasmodio drugs 
is of no value m th e treatment of^npheral vasculaF"d!sfurbances 
Similarly the use of T ^ B vaccine or Typhoid H antigen are use 
less Syp hd's, di a betes, or ba d teeth shou ld be treated by suitable 
measures 

General Directions for Patients suffering from Vascular 
Disturbances of the Feet I n addition to the abo ve great-care 
mv^t-bfiJtaken-of the aflficted part and the f ollowing rules w d l be found 
invaluable The feet s hould be u ashed each nii.ht with warm vya ter 
an d soap a nd dried with a soft towel Methylated spmt should b e 
appheil .ind ■ Mlnw ed to dry a fter which the skm may be anoin ted 
gently w ith h ydrous lanolin to keep the s fan soft, supple and free fr om 
scales Th e f'p.et sbnul d atV viiVg'be Irept warm \A oollen socks or wool 
I med shoes in the winter and cotton socks m warm weather are satis 
f ^tor y^. and w here possible a fresh p air o f socks shoul d be used e ach 
day Loose fittmg be3~~sork8 shouM be us^ in preference to hot- 
v vater bottles or oth er mechanical heating devices Malkmg shoes 
innsp.ly fitting and of soft leather Ver y~great care should 
be exercised when the toe nails corns or ca ll ous skm are being cut 
and if the nails are dry and brittle they should be~8oftened m warm 
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water DJghDy and hnolme generously applied on, about and uiiflei. 
the nait Circular gartew and s ^ng antiseptic drug s should, both be 
avoided The appearance of blistera on the feet should be the signal 


for carefxil treatment Th e^blisters shou ld be sn^ed the sVin rerao\ ed 
and a dry dressing a pplied Regular ezerctse s, short of fa tigue should 
be prescribe The extremitie3_ shouId be careful ly protected Ikim 
t rauma since mild abrasions fr equ^tly initiite gangrene The patient 
should be warned of the d anger of m]u ry to his e xtremities and the 
r easons for the precautions eoioined s hould be exphine d to hun in 


2 Sympathetic Dexervatio m im V asc pl.vr LEsjOi* of the 
Exteemtties 


In the t reatment of vascnlat dis turbances of the extremities 
sympathetic denervation is of value only where vasospasm can be 
demgnsjaatcdJiy one of_tbe me th ods alrea dy d escribed The benefii,nl 
effect of such depcivation will be in direct proportion to the amount of 
^pa$m present provi ded that a suitable co mplete pre gapghomc'dener ^'a 
feonJiaxainedout In ad dition such denervation is of undoubte £^Iue 
m.jin attempt to improve the circulation m a bmb affected b y obhtcr* 
ati^e vascular disease uben spa ^'x n prffF°nt 

It IS generally believed that Ihrombo anaiths obhterans tends to run 
chrome course for a varying penotL after which t he progress of thii 
dispnse i.q arres ted and healing occ urs If gangren e and amputation 
can be avoided du ring the actne stage an adequat e collate ral circuk tioa 
may develop and function may be restored _ This process ma) be 
greatly a ^ ^ist^fl bv th e re moval ot r eHexJN^f/ spasm b \ a suitable 
sympathetic denervation Sym pathectomv_i 3 of IjiJle \alu6 iCpul 
'sallob is absent Tu the ' proximal Tnam \p-<wp]g 

Vaso spasm 13 a common acconipanunent of arteno-sclerolic occlusi on 
of the vessels of e lderly subjects and is freq uent ly the factor mETcIi 
precipitates gangrene The extent of such g angrene may bo limited 
and collateral ch annels more widely opened by re moval of vascular 
spasm by de nervati on In the same w ay it i s often p oasihlc-to d^la) 
miiputation m on e or m ore lim bs for a considerable, penod Tho_cir 
culation to the sk in and Biih ciitaneQua tissue and musefe may 6o 
improyed and c laudicatio n may be reduced or abohsKed b> oym 
pathectomy In "the majoEity of c. ases im prn\ enieiit should first b e 
demonstrated by a suitable test , m a nunority it has been 'slmwu 
that o peration is of value in spife o f the absgruiaof a favourable rei.poiis<j 
to testing 

The di scolourat io n and coldness of the Iggsjissociated with anipn or 
foliomtidtlif 0 X 6 us ually due to ya^sp asm a nd if a suitable raaitonso 
be obtained to diagnostic s pinal block i ni proie ment mil foIJo^ lumbar 
gang honectomy ulc ers ma y heal and the skin temperature 

1 0 *gcnppir aj r r recmeDt-thafc Per iarterial sympathec to my a s 
advocated by Lcriche is of bttlo value m the treatmen t of disorders 
of the neripElral v'e^l3__The proceduresih common use are dia^io^ic 
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and th erapeutic paravertebral infec tion of 8ymjmthetic__rami _and 
ganglia, and thorac ic and lumba i-aYniDatbectomy 

Paravertebral Injection Blockage of the sympathetic trunks 
and ganglia by the paravertebral iiyectioii of anaesthetic drugs is a 
procedure of great value, since by this means it is possible_to obtain 
an accurate estimate of tlie effect on the peripheral circulation of 
rynavaLor destruction of these ganglia The therapeutic value of this 
method is no less great in prppeiJy selecteiLcases A single injection 
of local anaesthetic maj produce much relief in conditions such as 
tr aumatic ar thritis causal^a AJc^iil injection is of value m pro 
daerog sym pa thetic dener vation in s ub jects unfit for operation but 
it m ust no t be used as a su bstit ute for operat ion in subjects fit for this 
Accurate injection is di£ficult_a nd may be followed by tr auma tic neuritis 
o f intercos tal nerves ^ General anaesthesia c annot be employed d uring 
paravertebral mjection but ph enoba rbit one or morphine and hyoseme 
shnnlH hft ^fbpinisterpH irt a llay anxiety The spmous processes of 
the thoracic \crtebr» are opposite the transverse process of the v ertebra 
beloii Under loc al an agstbesia Jong needles (spinal puncture needles 
are suitable) are ins erted 4 cm from the midline at the le\el of the 
^per three ribs, until the needl§ hits the xib The needle is mam 
pulated until it passes b elow the l oner border of the nb th en rotated 
laterally through 20 degrees and pushed in for_a fu rther 3 cm Contact 
should be m ade nltU the side of the vertebral body at this po int If 
it IS missed the needle should ^recte^ more towards the midline 
If contact is made s ooner ^ e n eedle sh ould be reinserted at a slightly 
l ess angl e ^Test. aspir ation shoulil now be madg to ensure that "th e 
n eedle has not entered the jileural or subarachnoid space or a blood 
vessel This l ajter is common m the case of the upper two nbs When 
all the needles are m position 1 per cent proca ine s oluti on is 

injected slowly thiQUgh. each needl e {Siigns ol sympafFTetic para l_>sta 
should dev elop within ten minutes, the ann, hand face and neck 
should become hot and dry , but there should b e no anaest hes ia in the se 
areas If this does not happen w ithin ten inmutes the needles should 
v^lilidzasEn and a further attempt made later If a satisfactory 
paralysis dev elops and it is desired to i niect alcohol, 5 c c of 95 per 
cenl; alcohol is in jected slowly through each need le Jt'ain shouiu be 
abohshed^by the preliminary in jection of p rocaine but if it_d^velops 
the injection should^b e stopped until it passes off The sit e of m jection 
can~be m arked by injecting a fe w drops of lip iodol mto ^ach_needle 
after the alcohol The needles are then withdrawn and the patient 
13 turned o n his back to lie quietly m tliat position for at lea st half 
an hour He may then retur n to bed for 24 hour s 

In the case of the lumbar g^gbated ch ain thiTneedles are mserted 
3 cm lateral to the upper bord er o f the spinous p roces ses of the third, 
fourth and fifth Imnbar vertebreo Each neetlle is p ushed m 3 to 4 c m 
at vvhtch _^omt contact is made with th e transverse process The 
needle is ^ssed over t h e u p per edge of the tfjnsvc^t>e~ proccss and the 
tip turned slightly medially and thiiist.thrQUgh the psoas muscl e un^ 
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it hits the ^ertebral holy The syringe is fitted to each needle in 
turn and aspirated Procaine is then injected through ea ch needle 
and sympathetic parahsi^a s shaWn by vrarmth and drynes s of the 
foot an d leg of t he same sid e 


Thoracic Sympathectomy 

(a) Posterior approach Prior tf> spi nous p rocess of 

the secon d t>ior.ar.ifi -yprlphro la under the fiuoroacopio screen 

.ind os maikfid by scratchin g the slin The patient lies m the prone 
position with the chest supp orted on a pillow so_tnat tUe 'ihouWers 
f^TT.)s fn]l fornrarHq and the hp ad 13 .s upported on a sjnajLpillow 



II 

Fig ‘’07 ~Diagraja to thorn- silc$ of sect oa for upper luab sympathectomr 
(Ultra sp nal section) BIscL indicates tissue excised. 


SO that the neck i s slightly fle xed Intratracheal nitrous o tide- ot\pCn 
ether anaesthesia is emplgrcd An mcision is mad e four inches m 
lengt h two inches from the m id line centred on the second thoracic 
gpinou-g prnres’i The fibres of the trapeaus a re d ivide d in the__line 
of the sL m incision, th^tibres of the rii^boicTiniisclff are s p lit , its d eep 
surfaceTs separated from the underlying structures and the third n)> is 
identified Thi s nb is exposed by di>adiDg and ele\a^ng the para 
\ ertebi^ muscles and the inner tw o inches of the nb and the distal inch 
of the vert ebral t^ans^e^^^e p rocess are exceed subpcnostcall^ The 
pleura is separated by blunt dissection to the mid line and upnanis 
an d dQ 5 m^\ar fi^ two in ches exposing the second and third inter 
enstofn^^^and the spapatbetie tnmh One of three procedures 
may now be. earned out (Snuthinch) — 
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(1) Iotbaspival Root Sectiov The third intercostal nen e is 
divid ed at the lateral margin of the incision, thp, proyi mal end raised 
from its bed and ita ra m i commnmeantes and do rsal branch are cu t 
TEe anterior and posterio r roots are then expos ed and separated and 
the posteri or root divid ed just proximal to its ganglion. The meninges 
are p ushed medially along the anterior root unti l the gl istenin g intra 
dural part isT^n the root is dividenl at th at point the proximal 
end retra cting witbin_the Jirachnmd 

(2) Extr^spinal Root Section The roots of the nerve a re 
divided just prox i mal to the posterior root gan^on and the rami 
commumcantes are, cut, as above 

InCfa Sp naf Stet on 



(3) Ramisectomy The intereostal n erve is divided lateral to t he 
pns tennf root ganghon the tami communicantes are cut as abo ve 
~ Uaimsectomv is the e asiest and mtraspmal section th e most certain 
of the three method s The second nerve is siinilarlv dealt with and 
thft aympathfitic trunk ia_d ividp.d below the third thoracic ganglio n 
and the upper end of the trunk is brought out of the thorax ligated 
and sutured into the paravertebral muscles S mithwick a dvises that 
the iipper_Rn( T nf tbp-jI.riinV be en closed i n a _silk cylinder in or der to 




Fra ^9 — Xbq sat«rior approscb to (be Stellite G&ngUon 
Tbs 4a»toin cel &fc« «h9«Q i «I<Ier thtn that ictnaUr tcrci at operatioo but gl tt In tlii* nay a 
belter ortentation (or tb« operator 


sector IS passed I^fneaf)^ ^h<> scalenus an ter ror trlucli is nott ditided 
close to^it a insertion to expose tEe su bclavian artery T he \eH^ral 
arterj and thvro cemcal tnin k'^re defin ed and tbe latter iTdiVi led 
between lig^tiiros. On th e left side the thoracio du ct may nOw be 
expo sed and s hould be ge ntly r etracted me dialJv TJie subclavian 
^Tter} .1^ drawn for ward s and dorsmvaitb and the costal attachment 
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of Sibsoii s fascia is iiiciseil along the inner border of ^lie first rib 
The apical pleura is tlierebj exposed and may be st ripped forwards 
and downwirds by blunt dissection to the Icv eLxif the third rlF* a nd 
held by a flat illuminated retractor The cervico thoracic (stellate) 
ganglion can now reaiiily be seen lyi ng on the head of tlie first rib, 
a\itli the trim£ running downwards from its lower p ole a nd a numb er 
of fine mini p assing ou t from ite up per pole The trunk is followed 
down to the third ganglion below wh ich it is hooked up~~ ahd divided 
The upp ^ cut e nd is t hen grasped in fine forceps and drawn upward s 
the white and gray nmi commumcantes of the second and third ganglia 
being divided During the e^eposut e and dfifimtiou of the trunk 
troublesome b leeding may occur from the branches of the superior 
intercostal \ein and artery This may be controll ed by the applica tion 
of Cushing a clips The upper cut end nf the t runk should be draw n 
into the wound and sutured to muscle to prevent regeneration The 
stump may also be enclosed in j i silk c^ind er as advocated" by Smith 
wick This procedure i nterrupts a ll \ aso constrictor and sudo motor 
fi bres to the ajrn_and head bu ^does not affec t the oc ulo pupillar y 
fibres The wound is cloie3 in layers without drainage the nit edges 
of^he sterno mastoid and platysma being sutured” 


Lumbar GangUonectomy 

The I mnbar ganghated chain may be e xpose d 
o r extra peritoneal routes The trans p erito neal mute lias certain 
a dvantag es when it is d^r ed to deal with botiTw des at one operation 
When ojer-^t ing o n one side only or on both sides on different oceaaio na 
the extra pent oneaLro ute is preferable since by this^mothod excel 
lent a^ss is obt^ed with little Tlistiir baace to the'patien t Both 
approaches will be described 

(a) Trans pentoneaVapproack High spinal block is the an sesthetio 
of choic e and the patient i s plac ed in a modified Tj-endelenbiirg p o.sifion 
The abdomen is o pen ed through a l ower paramedin n or mid line incision 
and the i ntestines are packed into the u pper abdoineii 

Left Side Th e parietal peritoneum is in cised lateral to the pelyjc 
and descending parts of the colon, which are mo bilized, mo diall y by 
blunt di ssectio n The ureter adheres to the colon and perit oneum 
and is i nobihzed with them Tlie colon is held a way by a retractor 
and the ^orfa and left com m on iliac artery are exposed The gemto 
femoral n erve is seen running down the surface of Lhe pgnnq miificl c 
The s ympathetic chain lies rather deeply m the groove between the 
aorta~"and the boJies of the lumbar vertebrae m edially and the p^oas 
muscle laterally and may be em bedde d in tat and stirrouadfid by 
lv mphatic~^nd3 wh ich make its i dentification difficult. The chain 
is most ei a,silc-.tdcntifi£d at its_lo«er end where it passes behind the 
left comm on line artery and is divided above the f ourth luiubaf” gauglioii 
which usually lies behmd that a rte^ ihe chain is now detmed by 
blunt dissection wit h small HooPpled gets on forceps and as its raiiu 
are found they are cut with scissor3~iintii~tfae chain lias been treed to 



582 CIRCULATORY DISTURBANCES OF THE EXTREMITIES 

a pomt above the second lumbar ganghoa ahere 26 is agam cut 
across 

Right Side The pentoneal incision la m ade lust lateral to the 
mfenor_yeua cava a nd js e arned d osMiwards over th e nght iliac 
T he ureter and caecum are r etracte d laterally a^xd the veins are retracted 
mediaUy ^nth a blunt coppe r s patu la Th e chain lies more behind t ha 
vena cava on th e ifgfat side' t han the aorta on the leftLsiderind passes 
beneath the common ihac vem below 

The dissfir.t.ion nf t.hA tninL is more_d lffi.cult-on the right side bec ause 
of the th mness of the vena ca\a and the presence of the lumbar \eins 
•svhich may pass either superficial or d eep, to the trunhjmd if tejm 
give r^ to troublesome bleedmg On the left side there mav b e 
sinular~difficulty at the lower e n d of th e chain Such bleed mg^ best 
controlled with Qishmg s clip s The per itonea l mci sion s are closed 
with catgut before the packs a re re moved and the. abdomen is 
closed”**^ 

Jb) Retropentoneal approach Spinal block is the anesthetic of 
choice The patient i 3 _pla ced on hkside_w ith a sand bag under the 
loin The loweriiml) is flexed t o a nobt angle nt the hip and the upper 
To~half this extent A pillow is place d between the thighs and the 
patient is ti ltecT slightly t owards the o perator and this position is 
mamtamed b y sand bag&Jieh ind the thighs An mcisionTT made from 
the angle between the twelfth nb and the sapro spinalis muscle doan 
warda and fo rw^ds parallel to the nb and c ontin ued until it reaches 
a pomt a^ve_ a nd ajiflut one incr ’from the anterior supenor iliac 
spine The poiteuor-fibres of the external oblj^ue muscle are divided 
in the Ijna-of the sLin incision to expose the mtemal o blique muscle 
and Its attachment to the lum bo-dors al fasci a These structuas are 
divnded in a line jparall el to the twelf th nb from the border of the 
sacr o spinahs behind to the ongm of the transversus m front care 
being Taken to avoid the s ubcostal and ilio mguin al nerves whicli he 
respective!} above and below the line of this insnsion B} blunt lis 
section the pe ritoneum is mobi^ed forvvards from the quadratus 
lumborum an d psoas miis rJea. from the lower pole of tljejaclpei. doini 
wards The ureter is mobilized with the, pentnneum The sjmiw 
thetic trunk may be p alpated on the a nterolateral aspect of the vertehraf 
bodies at the medial border of the psoas musc le The pe ntone um and 
ureter are retract ed forwards w ith a lar ge curved illumin ate 1 retractor 
and the trunk and it s second and ^hird raim are now easil} cvposcl 
The lower eii 1 of th e trunk is cut across b elow th ircT^nghon and 
lifted up and t he ranii to th e seco nd and th ird gang Ka are divilcd 
and the trunk again cut acr oss above the second ganglion Bleeding 
ma} occur from the lumbar veins duran tf the rlls section of the trunk 
especially on the nght side w here the vena cav a is in clojjp relationship 
to the trunk and must be retracted gently yn'hieilitate eyposurt of the 
trunk The wound is c! osed _inna>et 3 with catgu t sutures witliout 
drainage 
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dangerous and often results m a further spread of gangrene, and healing 
IS usually delated The patient is p ut to be d ^\ith t he affe cted part 
covered with a hght. di y gauze dre ssing and protecteiLby sunple 
wire Cage i tbe riaostatically eo^roHed he ated c radle is placed oier 
one o f the other extremities and pro phylactic dose s of gas gangrene 
and tetanus antito xic .sera, are inj ected intramus_cu]arly In the presence 
of mild local infection a. lo calized debn dement of the. gangrenous area 
should b e ^rried out as a preli minary step to lessen tos®ima and 
lower the tem p erature! nnd pulse rate In such case&at may hp. per 
missible to wait for l ocal healing w here the fast step has been a hmitcd 
procedure but if it has been at all extensive amp iitation should be 
carried out as soon as tbe pa tient's condition polite In diabetic 
gangrene i nabili ^ to ^n troj glycosuria even with large doses of msuhn 
IS an mdication for immedia te a mputat ion following winch control of 
the^i abetes is usually readily effecte d ^V hen a l imb i^seless intract 
ably painf ul or endangering life amp utat ion is in dicated Anynitatioiis 
through the foot.gr a uhle reg ions are seldoiiLsncces^ur If it is doubtful 
whether a^ood below knee stump fi ve to s is inches in leugtli can be 
obtained anipu tatlOir tlTrouJi the IfijscLAhird^oTtEe thigh, should be 
carried out 

Simmarj of Trcalmeiil 

It IS important to recognize th it a disturban ce such as Rain,auds 
phenomenon ma) re jpl t from several combi nations of the saine_ factors 
It is essential m the case oL a jja rtiHilar pati^t to assess the relative 
importance of the fa ctors concerned before it is possible to ileoyle the 
most suitable form of treatment For each individual there is a critical 
temperature "l^oS-jaduch vaso_sji!asni occurs The higher the tem 
perature the more severe and disabling is the disea se recovery from 
an attack is cor respondingl y slower and chang es ui the vessel walls 
are usually more marked In i nost cases some improvement vnll 
follow the w earing of w arm woollen socks an d gIov,e3 and the a\ oidince 
of extreme cold In the early stages where there are ng^detectable 
changes m the vessels or s oft tissues and fall vaso dilatation f ollows 
heating the results of pre gangliomc s ympathetic denervation are 
excellent MTiere there are sh^fa changes m the digits and reflex 
vaso dilatation is slow and mcom^ete the pro gres s of the du»ea 5 c may 
be arrested and the freq ueDcy _gnd «^p^p-rit.y of the.jittacks reduced by 
pre gan diomc denprvfitio n A\ here the d isease is in an adva nced stage 
andthere is little local r eflex respond t u-hcating otli^r p-ujs of tlio 
body pre ganghoniTt rene rvation M useless since any response is slight 
and usually transitory If a los£c_hrab_ia_airected the scipnd and 
third lumbar ganpn'and lotervenuig trunk _a re r emoved (m females 
tbe first may iflso be included) In the c ase of th e upp er hm b the 
trunk 13 divided below the thinl thoracic ganglia and illJlic. raini to 
and from the second and t hird ganglia are 'dmded In acrocyano'is 
and ery thromelalgia similar tre itinent to that detailed above for 
’Raynaud s disea se is imhcated 
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In the obliterative disturbances thro nibo angi itis and arteno 
sclerosis the problem is rat her mor e comphcated General treatment 
13 of greA t importance, but in addition it is essential to estimate the 
degree .iifjtasciilax efficiency of the a ffected limbs and th e jiart playe d 
by vaso spasm The si^r anj_pyfa>Tit. nf arterial occlusion and the 
potential and a ctual col lateral compensation must also be assessed 
Age IS important in considenn g the p otential collateral circulatio n 
which dmnmshes with in creasing age and in the obliterative disease 
The colour temperature and the state of nut ritio n are valuabl e criter ia 
In the presence oT^ gangrene a sha r^ine of demarc a tion indicates good 
collateral circu^tion m the u naffected part, provided infection is not 
present Skin temperatures taken at intervals along the length of t he 
limb may show an abrupt fall beyond the site of vascular occlusion 
Simple palpation of the mam vessels where these are accessible pro 
vides a c ertain a mount of in form ation but more accurate knowledge 
may be gamed fro m oscillome try The reflex vascular response to 
heating atiother extremity must be estimated and on the result of 
this test depends~the decision as to whefKeT sympathetic denervation 
will be of value Unless marked imDrovcmeot r esults from rest m 
bed abstinence from tobacco and a d iet containmg a higb c onte'nf of 
calcmm and little potassitmif syj^a t hetic dene^ation should be 
advised when the na ^nt is under 40 years of nge. there is a good 
dilator respons e to beating and no evidence of involvement of vessels 
giipplymg thejimbs This operation should be urged 
upon those patients who have alrea dy lost one or more limbs or parts 
of a limb or have no pulsation m t h eir main vessels at the le vel 
of th e wrist or ank le since followin g, operation mobility Jindjjie use 
the filers are grea^ mcrea^d The disease can and does progress 
following op erati on and c onservative trea tment must be c ontinu ed 
Passive vascular exercises are then of greater value smce hyperemia 
may be mor e rea dilylhdu^ced Subseq,u^t th rombosia is no^ollowed 
by a massive constrirfoi response as the reflex arc is inte rrupted by 
the operation AVhere there i s no reflex responsp-t o heating the opera 
tion IS of little- permanent value but paravertebral injection of alco hol 
may produce a temp orary im provement of some months duration 
Peripheral nerve crushing sb^ld be carried out to relieve intractable 
pain Later amputation _inay be necessary 

Arteno s clerosis niaylia-associated with a sufficient degree of vaso 
spasm to j ustify s>mpatheti c den ervation Where this is so operation 
IS often followed by amimprovement in the nutrition of the skin and 
subcutaneous tis sues and claud icatio n may be les sened There is 
usually practically no spastic element m the type associated with 
diabetes 



CHAPTER XIII 

AFFECTIONS OF THE SPINE 

LOW BACK PAIN 

The vanable character of low back pam its multiphcity of causes 
and the difficulties m its treatment render this affection one of the 
most difficult as also one of the most frequent problems that coo 
front an orthopjedic surgeon AIoreo\er the condition has important 
industrial and economic aspects and in this connection the advice of 
the surgeon is often sought Alan/ individuals habituall/ assume at 
work or otherwise positions of great mechamcal disabiht/ and sooner 
or later under the stress and strain the bod/ tissues rebel and 
backache results Industry both heavy and light therefore suffers 
a severe dram on its man power from this type of affection siuce 
sbght traumata may throw on the disabled list for very long periods 
those whose bodies have been repeatedly insulted b) postunI errors, 
and the consequent mechamcal strain Perhaps the most important 
feature of this type of affection is the great uncertamt} of diagnosis 
and to this fact may be attributed the improper treatment that 1 as 
been meted out m the past 

In dealmg with cases of low backache it is essential to have a 
comprehensive method of mvestigation A systematic and routine 
examination must include all possibilities otherwise little progress can 
be made either in the diagnosis or the treatment The orthopaiilic 
surgeon should hav e for each patient a blank questionnaire wl ich 
should be carefully and methodically completed 

The Complaint Low back pam may take the form of a dull 
heavy sensation which annoys and depresses the patient or it may 
be a sharp agomzmg pam from which only sedatives give any relief 
In addition to the pain there may be stiffness in the back There 
13 nothing particularly characteristic in either of the two complaints 
but the pam and its sahent features must be thoroughly mv estigated 
The Pain 

(а) Tie Situation The situation of the pam is a fiirh good in lex 
of the site of the causative lesion. 

(б) Tie Reference The pam may be referred to a v anety of regions. 
In lumbo sacral strain it is usually reflected to the calf and the foot 
In sacro iliac cases it may be ezpeneuced in the posterior aspect of 
the thigh and may also be teferr^ to the sciatic notch au I to other 
parts of the leg 
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(c) The Duration It 13 important to know how long the pam has been 
present and so determine whether the condition is acute or chronic 

(d) The Mode of 0 )iset It is essential to know how the condition 
started and particularly whether trauma preceded its onset 

If there is a history of anything in the nature of an accident a 
careful statement should be obtamed and certain questions are of 
great importance in this connection Was there a direct injury to 
the part or was there a twisting form of violence hable to cause a 
strain or sprain of some of the joints * Does the history fit in with 
a diagnosis of a ruptured muscle or of certoin fibres of a muscle or 
of bgaments * It should be recalled that unilateral leverage through 
the hamstrings is apt to cause a sacro iliac Iwion while trauma apphed 
from above with the spine m a position of flexion is more apt to affect 
the lumbo sacral region 

When the patient 13 a woman the history of previous pregnancies 
and labours should be considered It may aL>o be possible perhaps 
to trace the onset to exposure to cold with resulting myositis or to 
an attack of fever which might be followed by a local infection of 
the lumbar fascise 

(e) WAat improves the pam ? Is the pam improved by resting * 

This IS often the case in the back pam due to foot errors and 10 
chronic occupational strain / 

(/) ]Vhai makes it uorse ^ In the above cases and m tuberculosis 
and neoplasm exercises and unguarded movements cause acute pam 
Any awkward stooping position while at work increases ^be ache m 
sacio ibac and lumbo sacra! strains Cougbmg sneezing and straining 
at stool aggravate the pam m sciatica due to radicuhtia or to retro 
pulsion of an intervertebral disc and m acute sacro«iliao conditions 

Patients with acute sacro iliac strain cannot he for any time on the 
affected side whereas those with lumbosacral strain lie comfortably 
on either side or on the back 

{g) Is it uorse in the monwuj ? In oigaiuc diseases of the spme 
the pam is better m the morning but m chrome strain the back is 
ipt to give more trouble then than at n^ht 

{h) Stiffness Does he complain of stiffness and if so where is 
the stiffness 1 When is it most noticeable * Stiffness usually indicates 
some arthritic change and is therefore most marked m the mormng 
the site depending on the jomt or joints affected 
Accompanying Complaints in Other Parts of the Body 

(а) Feel Does the patient complam of his feet or does the back 
ache increase with standing or walking * Foot strain is a common 
etiological factor m low back pam 

( б ) Other Joints If he complains of pam in other joints rheuma 
tism or osteo arthritis may be considered 

(c) Genito unnary Symptoms If he has any frequency of iiuctuxi 
tiou or dysuxia a careful urological and "K ray examination should 
be earned out 
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(rf) Gyncccologxcal Sistory In women the condition of the repro 
ductive organs should be the subject of inquirj and a thorough gynai 
cological examination made if any suggestive symptom is disco\ered 
Pam which is increased during menstruation suggests a chronic liga 
mentous strain as the hganiente of the pelvis relax at that time 

(e) A eurosis The mental balance of the patient and m the w age- 
eammg classes particularly their attitude towards work and com 
pensation must be carefull) assessed 

(/) History of other Diseases Osteomyelitis arthritis gonorrhcc.! 
typboid fever tuberculosis syphilis and any possibihty of neoplasm 
should he excluded 

(g) Constipation Sir T R Fraser has shown how frequently low 
back pam may be associated wnth a loaded colon so tliat a careful 
history of the bowel action should be taken 

Ex-uiDiATIos of The Patient 

The patient is stnpped and examined m both the erect and recumbent 
positions 

1 Standing The general posture weight muscular develop 
ment and tone are noted Careful observation is necessary for some 
minor abuormahty of posture which the patient adopts for instance 
a slight degree of flexion at the hip and laiee which relaxes the ham 
strmgs may be due to chronic sacro iliac strain on the side concerned 

The spinal curves are examined and any devuatiou from the normal 
noted k shght tilt of the pelvns which has resulted from the shortening 
of one limb and which has caused a compensatory scoliosis may be 
the error of posture responsible for the symptoms 

The movements of flexion extension and lateral flexion are earned 
out and abnormalities such as ngidity muscle spasm or the production 
of pam noted 

2 Sitting MovemeiUs of lie spine both active and passive are 
mvestigated m the manner indicated above 

The reflexes are tested the possibihty of active focal sepsis in the 
teeth and tonsils considered the condition of the circulalion observed 
and blood pressure readmgs recorded 

3 Lying Measurnieni of the length and girth of the limbs is 
carried out 

Joints of the Legs The contour and range of movement of the 
jomts of the legs are observed 

Abdominal palpaiton is earned out 

Points of tenderness are sought particularly in the coccygeal sacril 
and sacro ihic regions in the posterior inferior and supenot sj ines 
the ilio lumbar ligaments the lumbo sacral jomt and the «pincs mJ 
transverse processes of the lumbar vertebras The presence of tciiler 
fibrositic nodules may be of importance m arriving at the final diagnosis 

The effect of lateral compression of the iliac crest is observed llcctal 
and prostalic exammations are made 
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Special tests are of greafc value m tlie differeutul diagnosis and 
location of low back pain Foroible compression of the iliac crests 
often elicits pain in the sprained sacro liiac joint, but usually has no 
effect on the lumlio sacral sprain Laguete’s sign, which consists of 
forcing the leg in flexion, abduction and lateral rotation, causes pain 
in the affected sacro ihac joint As a rule, this inanceuvre does not 
cause pain in a painful lumbosacral area Goldthwaite’s aud Gaen 
slen’s signs similarly produce pam in the affected sacro iliac articulation 
iTith shght effect upon the lumbo sacral In the former sign, the thigh 
13 strongly flexed with the knee extended The tension of the ham- 
string muscles produces a rotatory force upon the painful sacro ihac 
jomt In the latter sign, tlie thigh and the knee on the affected side 
are flexed so that the extremity is pressed against the abdomen then 
upon hyperextension of the opposite hip, pain is felt in the affected 
sacro iliac joint It 13 often very difficult to fix the spine so as to 
relieve it of stress when exerting force upon the sacro ihac joints, or 
to fix the sacro ihac regions in a position of rehef while placing stress 
upon the lumbo sacral junction This is specially so nhen the sprain 
13 acute and has associated spastic hmitation of motion 

The X-ray Examination An antero posterior and lateral view 
of the spine, extendmg well above and well below the suspected site, 
should be taken In many cases, a stereoscopic view of the lumbo- 
sacral and sacro iliac regions should also be obtained, as many con- 
ditions, and especially those of the lumbo sacral articular facets, cannot 
be properly appreciated except by this particular method 

Laboratory Examination. Exauuuation of the imne, blood, and 
cerebro spinal fluid, and a Wassennann test, complete the investigation 


THE COJIMON CAUSES OF LOW BACK PAIN 
1 Low Back Pam associated with Congenital Errors 
(o) The Vertebral Body. 

The bodies of the vertebras ossify from two separate centres which 
maj be alongside each other, be supeninposed, or even be one behind 
the other A variety of anomalous radiological shadows is therefore 
met with When the two centres of ossification do not de\e!op pro 
perly, or fad to fuse, the X ray appearance is that of a split b^y, 
and there is often some separation between the two halves Care 
should be taken not to confuse a true failure of fusion between the 
centres with the apparent splittmg of the vertebral body occasionally 
seen m children and young adolescents In the latter case, there is an 
apparent separation between the upper and lower halves of the body, 
but the cleft is anterior to and extend only as far as the centre of the 
bod) The appearance has no clmicjl significance, and is thought to be 
due to delayed union of the notocordal segments A spht body does 
not give nse to deformity, but if one of the true centies actually fails 
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to appear, a heuuvertebra is produced aud leads to a vpmal curvature 
usually a scoLoms The balance of the erect posture !■> then Itered 
and compensating secotidar) lateral curvatures arise 

Sometimes two vertebral bodies may be fused together but this 
couditiou is usually sy mptoiiiless 

The Arlicuhr Processes The articuhr facets of the lumbowcral 
]omts show- great variations m shape, and iti the plane of their sur 
faces Normally the articular processes are vertical, and the facets 
he m the sagittal plane but on one or hotli sides the procesacs inav 

show tilt characttri'ticsof 
the tlioricit rtgion whert 
the fleets fact forwards 
aud backwards respec 
tively m other c.isl 3, one 
facet mav bo directed 
backwards aud the other 
medially 

\\ hen the facets are 
thus asymmetrical abnor 
mal mov ements mav occur 
Brailsford found that the 
articular facets of the fifth 
lumbar vertebri were di 
reeled in various ways 
57 per cent backwards 
12 per cent medially, ami 
31 per cent mixed the 
directions on the two «ulcs 
being clifiereut 
(b) The Neural Arch 
The pnncipal anoinah 
occumng in this region is 
a lack of fusion bctwtiu 
the two halves of the arch 
The condition occurs cithi r 
in the fifth lumbar or m 
the first sacral vertebra, 
and the defect is situateil 
m the nud hne, thus con 
stituting a spma bifida 
occulta The only ev idenct 
of such an error mav be a 
small hpoma, a tuft of 
hair, or a dimple m the 
'ikiiv of the luiubo •'atrd 
region There may be no 
symptoms although fre 



!• 10 '’"3 — Congenital abnori iaht> of the first 
lumbar \ertebra prolurin^ a kv-lhiu in the 
lumbar region 

U ii sometimM a-u^ociated ttlUi olber nragenlul abuor 
raaKUcs. such M limlUtioQ ofotber J lot nrnents kR»l> 
cornea, etc \ « alw the Indentation lo fnat cf aa e f 
the lertebne ThU li a delated fuOoB of Uie prlo Iti e 
uotocordal aesraenU. Ur AriutCrong • eaw ) 
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quently there are coexisting deformities of the lower Imib eg pes 
cavus Instability m the lumbo sacral region and low back pain are 
common acconipanunents 

In addition to tins central defect there may be anomalies ui the 
attachment of the laminae to the bod} on one or both sides These 
may be found along with the commoner central defect All \arieties 
of congenital error in this situation are more common in males 

Spondylolisthesis the name given to that deformity of the 
lumbo sacral region produced by the gradual ghdmg or shppmg for 
ward of the lumbar spme on the sacrum first attracted the atten 
fion of obstetricians in 1853 when Kihan recognized it as a definite 
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deformitj may he between the third and fourth or between the fourth 
and fifth, or at the lumbo sacral junction 

The apposition of the inferior articular processes of the fifth lumbar 
vertebra with the articular processes of the sacrum checks an} forward 
displacement of this vertebra, but, if there is any solution of con 
tinmty between the supenor and tnfenor articular processes of the 
fifth lumbar vertebra, displacement maj occur at the joint owing to 
the supermcumbent body weight acting as a shearmg strain overcoming 
the resistance of the weaker hgamentous structures This shppmg 
takes place slowly and gradually, probably over a matter of }ears 
In those cases where a snap is felt m the back it is beheved b} 
Neugebauer that secoudar} infraction of the mterarticular portions 



Fig 27o — Specimea of the Fifth Lumbar Vertebra sboiring Congenital Non fusion 
of the Posterior half 


of the arch takes place and gives the patient the sensation of a sua{> 
The postenor part of the arch remains in place The body, wntb the 
antenor part of each of the lateral masses, shps downwards and /or 
wards canymg with it the supenneumbeot vertebral column 

The average age of patients who sufTer from sjunptoras from this 
deformity is about 40 years although cases have been reported ns old 
as 80 nnd as young as 5 
Etiologv 

It IS probable that the development of spondjlohsthesis is due to 
trauma m the presence of a congemtal defect Such tramnn may be 
sudden and severe, or it maj be the imid nnd long continued jarrmg 
of the spinal column m walking Capener has pointeil out the inijwrt- 
ance of the wedge like mfiuencc provided b} the upper and posterior 
borders of the sacrum (Fig 27C) The ipcv of the weilge is formcnl 



SPONDYLOLISTHESIS 


593 


by the articular facet of tlie sac 
turn and splits the fifth lumbar 
vertebra into two portions at the 
site of the congenital non union 
Thus 13 in itiat ed spoudylohsthcsis 
The Clinical Picture 

The patient complains of low 
Inch ache and pam in the louer 
ex tremities, but in the niajonty 
of the jounger individuals such 
symptoms are entirely absent 
The symptoms may be summed 
up brieflj as follows — sometimes 
without previous injur) but gene 
rally after a s ingl e or repeateil 
trauma a deformity of the sp ine 
ilev^ps gradually accompanied 


m 


tVe _ 6 — Digram slonug tie wedge 
I ke inducneo of the upper and postenor 

both loive r extr^ities The pam tebra (Capencr ) 
i rreheve(rbv rest and aggravated 

bv hard itork It is of a dulljiching character eakness and stiff 
ness of the spinal column are usual although only a fe\t of the patients 
notice deformity Occasionally shortening of the torso and decrease 
m height have occurred Some of the patients hate a slight ^iWling 
gait, and some a marked l imp 
Physical Signs 

In the fully developed case the trunk is shortene d an d transver se 
furrows are seen encirchng the body b etween the ribs and the iliac 
crest There is a diminution of the space between the nhs and the 
crest of the iltup i and~T>etweeii the xyphoid cartilage and the 
pubis The sacrum is prom ment and there is a sti ll greater prom i 
neiic e of the fifth lumbar spine with a depression ab_pye The shorten 
iDg of the trunk gives an appearance as though the spme had been 
telescoped into the pelvis This makes the iliac crests appear to nse 
whereas m congemtal dislocation of the hip the shortenmg of the trunk 
is due to the descent of the pelvis The latter condition exaggerates 
the bitrochantenc diameter in relation to the bi iliac which is lessened 
In spondylolisthesis on the other hand the bi iliac diameter normally 
the smaller becomes larger and appears different in shape from the 
normal 


The slipping of the v ertebra produces an angulation rather than a 
curve so differentiatmgthe condition firom an aggravated normal lordo 
sis The antero posterior pelvic diameter is dunimshed and the anterior 
supe rior spin es are rot ated b^kwords tlirough a considerable arc 
Tchirkin has described a physical which he mamtams is 

pathognomonic of acute spondylolisthesis He s,v}s that the lordosis 
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of spondylohst hests i s associated with a compensator^ foiwird-Jiend. 
o f the spine m the region between the flexible lu mbar and immobile 
thora cic. Yertebr^ produei^ a sbght kyphosis of the first lumbar 
spinous process 

The presence of spondylolisthesis may he suggested to ohstetncians 
by asymmetry of Jhchaelis rhomboid — the rhomboid figure formed 
by the hnes joinmg the dimple over the tip of the fifth lumbar ‘ipine 
to the posterior superior spines above and the convergence of the 
buttocks below 


A sbght degreeof^cohosis IS frequently present ovvmg to the imequal 
slipping forward of the vertebne and the consequent rotation ritxioa 
^ of the spme is restr icted 

, vvh ile lateral m ov ements are 

j free ^Xhere may be a him 

^ Vs. tatlon m hip extension hut 

^ ^ ^ in most cases the p itieiit 

f . I 1 / / *\ \ I I * il touch bis toes m the 

/A A'A'i straight leg bending exer 

J ( abdoimiial pilpa 

^ prominence of the 
lumbar vertebra insj 

""l / \ *T^ / 1 "T^ / present, and imy h« 

lAy '\ ^ / \ h f confirmed by vagiml ei 

^ I [ 1 I / \ 1 / amination 

1 A 1 / y l A I ^ .dppcnttiHcc The 

If) 1 li j ill diagnosis is confirmed by 

\ n / \ / (1 / radiographic demonstrations 

jyi. Jilk ll{ displacement In the 

/ -JU S cOJjk antero posterior ndiognphs 

^‘*1 a characteristic arc or bow 

J**® la seen which is the shadow 

in the 111 U ac and Ui trochanteric Vleasure _ . i i 

menta in vanoua conditions of th® anterior bonicr 01 

(o) «pondyIoli thes » The fotward rota) oo oT tie the trailSVense prOCCvS COU 

tmuing on to the intonor 
M tiiUVSft .™n” "™” " ' bonier of (be bo<l} Tiu^ 

appearance is produttd \>v 
the A- rays penetrating the fifth lumbar vertebra from above iiistiadof 
from the front The lateral radiograph furnishes ib^Iute proof of thu 
pre&eiiceii£.any anten or sb p ping of the fifth lumbar body on the sacrum 
The outhnes of both vertebra ate show n and couscquentl) the Imc of 
the posterior and antenor borders of the body can be seen If a Imc is 
drawn connectmg tbe anterior surface of the lumbar vertebre it will 
be seen to form a curve its centre of convexity dcpendiiif, on the 
lumbo sacral angle but if the fifth body has shppui forwanl on the 
sacrum a defimte break w il l be «ieen in tlio regularity of the curv e 
Jsormally when a straight edge is placed iloug the shadow of the 
ant erior_ bordcr of t he fir st sa cral body it wil l project u pwards anl 
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for\\irds_\\oll to the front the shadow of th e fifth lumbar bQj> 
but iii_gpoudj lohsthesis the str aight edge wdl cut into the hod\ of 
the fifth lumbxr vertebra Thi s is knoivii as Ullma n s 

One of the most chant tens>tio features which is usually setii best 
Hi eirl^ cases, is a lircah in the lamina; This inaj appear as a gap 
continuing the clear space of the lumbosacral joint backwards abo^e 
the spinous process of the fifth lumbar \ettcbra 

\s evidence of spontaneous arrest l)pnj buttress formation may 


Fic 278 — \ntero Posterior Radiograph Fio 27*1— Lateral Radiograph to show 

to show the characteristic hovr sp slipping forward of the body of the 

{learanre Scoliosis ran also be ob Fifth I iiml ar ^ ertebra on tbe 

seized from unequal sill ping forward Sacrum 

of fbe body 

be seen attached to the anterior surface of the sacrum under the pro 
jecting portion of the fifth lumbar vertebra, and the lower articular 
process of the fourth lumbar vertebra may rest on the sacrum In 
extreme cases the inferior surface of the fifth lumbar body is shown 
m close apposition to tlie antenor surface of the first sacral body ^vith 
which xt may be ankylosed, or it may glide still lower and reach even 
the third sacral vertebra 
fREATilEVr 

Many cases of spondylolisthesis have comparatively few symptoms 
and accordingly m these cases no treatment is indicated By the 
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time the patient presents himself there is no possibility of reducing 
the displacement, as the soft structures have b) this time become 
firmly fiied and shortened and m any case there is no method of 
getting sufiicient leverage to produce a reduction here the s^mp 
toms are slight a conservati ve method of treatment is adopted by 
fitting the patient with a st rong lumbo sacral corset r educing the 
weight where necessary and instituting postural exercises and phr lo - 
t herapy The results are often excellent though for men doing 
heavy labour it is usually found necessary to change to a hghtcr 
occupation 

AN here the symptoms are extreme some operative method should 
be considered and the method is usually one whereby the afTccted area 
1 ^ fused by grafting of bon e 



Fig ‘’30 —Diagram illustrating Diagnostic Signs on the Radiograph 


(a) The normal appearan e 

(b) I In sponilplg letbeaia the aim rmal \ntebTa tneaeuin more than tl e ne 
Up of the aplnooa proceaa to tl e front or the Iwd) 

1 WImanaagn The todjr id Thebllliiqi ral^eit^n I^oipcta lu Iron! oT a 
Iran-n np from the front of the sa n m 


al* e It fron IW 


2 Posterior Arthrodesu \n arthrodesis of this part of the 
may be carried out after the method of Albce or Hibbs fiviog th e 
s pinous processes above and below as is done m a tuberculous sprnc 
This method helps to fix the ahghter cases but if there is any ten 
dency for the deformity to increase a shearing strain is put upon the 
graft which may bend or break and fail to limit the increase m 
deformity 

2 Burns s Method Bums has described a method of pegging die 
bodies of the ver tebra from the fr ont The deformity is ap prone ned 
by an antenor supra pn bie abdominal incision and a bone peg 13 
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dnven do^vn aud back throi ^h tixe body of the fifth lumbar vertebra 
into the sacral bodies TEs helps fo'fi^the'^hppmg vertebra hut 
here agam a considerable shearing strain is produced on the peg vfhtch 
may be easily broken 

3 The -iutl or s Method The author s methcKl iiiaj bo used in some’' 
c ises and has the advantage of fusmg the bodies of the \ ertebm, together 
vnd is probably more effective in preventing further ihsjilacenieiit The 
approach is made thro«Ji__a supra pubic nbdoimml jucision_and thi. 
gap between the sacrum and the shpping vertebra is ihssected free of 
the overlying soft tissue By means of an osteotome i rectangular gap 
IS produced between the sacrum md the 
displaced vertebra extending backivanU 
for about f mch This gap is produced 
by removal of ^ to 1 mch of the con 
tiguous margins of the lumbar vertebra 
and sacrum and the interv emng mterv erte 
bral disc Autogenou s bone grafts are 
now taken from the crest of the ihum 
to wedge in to the gap These ar^ fairly 
■accurately fitteil and punched home into 
the gap The method can be follow eil in 
Fig 281 

Dandy approaclies tlie condition from 
another angle He beheves that the «>gna 
and symptoms of spondylolisthesis are 
precisely the same as those of tb''plate(l 
intervertebral discs without spoudylohs 
thesis and that indeed these are produced 
by the disc displacement rather tlnn 
that of the lumbar body In it Icist 
90 per cent of cases there are two or 
three discs which cause the backache 
and sciatica k cure results when the 
discs ire completely removed The end 
result of removal of the discs is fu ion 
of the opposing vertebru anl therefore 
stabilization of the spine This obvntea 
the necessity of fusion by means of bone grafts to the spine 
Dandy s statistics are hopeful In some cases therefore the neuro- 
surgeon approaches the area by an interlaminar exposure removes 
the disc and may even promote fusion by the insertion of small bone 
chips into the disc space, 

(c) The Spinous Processes 

If the lannniB fad to fuse the epipliyses for tin, spmoiis prou^s 
may remam separate and give rise to a distinct bone which can occa 
sionally be seen in radiographs of Uie lumbo sacral region In olliT 
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cases, the spiuous process niay umto to the neural arch on one side 
only 

Kissing Spines. Normally between the spinous processes a dis 
tinct interval exists In certain cases this interval is diminished, and 
the spines may be brought into contact, or even overlap In the 
Xrajs a condensation of the bone may be detected on the margin 
of each spme where it is in contact with the other A sapernunierary 
joint IS thus fornied and instead of two lateral joints on which the 
lertebrse suing foruard and baclnvard as on a hinge, the patient has 
three, arranged as a triangle Any one or all of these may be sprained, 
givmg rise to pain Some epecimcoB of spmous processes show carti- 
lage on the margin of the spme, and that the spines are actually in 
contact can be demonstrated at operation A jomt in tlus situation 
IS exposed to constant strain 

This IS a very real although comparatively rare, cause of backache 
file physical signs are not clear cut In spite of the pain, mobility 
except m extension is not usually restricted A list of the trunk may 
be present The diagnosis is made from the radiographs but may 
easily be overlooked unless the possibility be kept m mmd 
Treatment 

The reduction of movement in the lumbar spine by means of a 
Imnbo-sacral brace may produce some alJovjation of symptoms The 
rational treatment is operative An ankylosing operation may be 
performed on the two vertebno the spmes of which impinge but 
better and fat simpler is the resection of one or both spines close to 
their ongui from the neural arches 

(d) Transverse Processes of the Fifth Lumbar Vertebra 

Most of the anomalies of transverse processes concern the fifth 
lumbar vertebra of which they comprise by far the most vanahle 
components Variation in the size and shape of the transverse pro 
cesses of the remaining vertebra?, such as may be seen m the third 
lumbar vertebra especially iii women, is of little clinical significance 

Sacralization of the Transverse Processes of the Fifth Lumbar 
Vertebra Sacralization, is a developmental anomaly m which one or 
both transverse processes of the vertebra become abnormally Iaig;e 
and strong They may become so large that they form a more or 
less intimate connection with the base of the saenun or ilium, and 
by this imion a foramen forms between the lower margin of the trans 
verse process and the upper free edge of the sacrum mstead of the 
normal broad and irregular cleft In such cases the transverse process 
often has the appearance of a butterfly’s wmg 
Pathology 

The so called transitional vertebrae aro v ertebr® which by transi- 
tion from one segment of the vertebral coluiiiu to another have acquired 
the characteristics of both segments Instances of this are seen m the 
so called cervical rib which 13 realh » dorsalization of the seventh 
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cervical vertebra Nicbol compares the >entral portions of the lateral 
parts of the sacrum \ntb rudimentary nbs 

Ossification of the sacral vertebrae proceeds from three centres of 
ossification one m the bod^ and one m each of the two lateral pro 
cesses, but m tbe first second and third sacral vertebrae there appears, 
ventral to the centre of o^ification in the lateral process an extra 
centre of ossification analogous to the costal element which is tlie 
important factor m the production of a ce^\^cal nb 

Le Double has described five tj'pes or degrees, of sacrahzation, 
but the first and second of these degrees are probably enlarged trails 
verse processes rather than sacmhzed processes In his third degree 
the fifth lumbar vertebra is still normal, but one or other of its trans 
verse processes is stronger than usual, and towards the free end has 
a smooth or rough protuberance which articulates with a correspond 
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mg surface on the lateral aspect of the sacrum, so that on this side 
an extra sacral foramen can be demonstrated In his fourth degree, 
the body and strong hjpertrophic transverse process begm to fonn 
one coherent mass and the transverse process now articulates through 
a facet or through a tough surface as much mth the sacrum as with 
the ihum Here also there la an extra sacral foramen lu the form of 
a horizontal o%aI In tbe fifth degree, the disposition is the same as 
m the fourth but is bilateral 
Tub Climcal Picture 

The patient either a male or a female usually begins to complam 
of sjTiiptoms about the age of 18 to 20 There is pim on the ilTcctcd 
side low down m the back Often there is a historj of some trauma 
a stram or a twist of the back, from which the s} mptoms date TJiere 
after the pam becomes almost continuous and is accompanied by a 
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paiu may shoot down to the back of the leg The patient is unable 
to sit comfortably on the buttock of the affected side The pain is 
worse after exercise or when tired, but is improved by the wearing 
of tight corsets and by lymg in bed on the back or in the \entral 
position 

On examination it Mill be seen that the patient walks somewhat 
stiffly but mthout a definite bmp He is able to bend forward well 
but tbe back is kept stiff Hopping on the leg of the affected side 
increases the pain He rises from tbe stooping position slowly and 
with pain 

On inspection it will be seen that there is a certain amount of 
flattemng of the lumbar curve The spinous processes of the lumbar 
vertebne appear to be sbghtJy displac^ to the affected side so that 
there is a lumbar scoUosis with convexity to the affected side This 
remains even in the sitting posture The sacro spmshs is tense on 
the affected side The lower limbs are normal in movement and mus 
culature as are the sensation and refiexes There is marked tender 
ness over tbe sacto iliac joint on the affected side, and to a less extent 
down the sciatic nerve There is no pam on compression or distraction 
of the crests 

On X ray examination tbe degree of sacrabzation of the transverse 
process may be seen The body of the fifth lumbar vertebra is slightly 
displaced laterally towards the abnormal process There is a scoliosis 
with the convexity towards the affected side The enlargement of the 
transverse process will be noted and it is important to detenmne by 
means of stereoscopic X rays whether or not the free end of the pro 
cess 18 impinging on the ibum Between the body of the vertebra, 
and the sacrum and the transverse process, a well marked interver 
tebral foramen will be noticed 

Although this anatomical anomaly has been present since childhood 
it usually does not produce symptoms before the age of 20 This dis 
crepancy la connected with the ossification of the vertebral column, 
and it is only when the column has acquired its final stiffness that 
the asymmetrical fixation of the fifth lumbar vertebra to the pelvis 
may produce symptoms Up till then the natural resilience of the 
relatively soft bone does not cause sufficient pressure to give rise to 
symptoms, nor does it fix the spine so firmly 

For the explanation of the flattening of the spine and the scoliosis 
one must turn for a moment to the development of the spinal curv es 
The normal curves of the adult spine are only partially present at 
birth Tliey develop later under the influence of the upright carnage 
Early ui tbe life of the embryo the so called pnmarj curves m the 
thoracic and sacral regions with the concavity forw aids can be demon 
strated, wlule the so called secondary or compensatory curves m the 
cervical and lumbar regions develop dunng the first few years of hfe 
— the cervical curve when the child can hold the head erect, and the 
lumbar curve when the child can walk, le between 2 and 1 jears of 
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age The transverse process of the fifth lumbar vertebra iii the normal 
fully grown skeleton lies more than one centimetre anterior to the 
posterior superior ihac spine so that dunng the development of the 
secondary lumbar curve the fifth lumbar vertebra slips forward a httle 
m relation to the ihum and sacrum With these portions of the skele 
ton it does not make bony umon, but is united only by means of its 
articulation and hgaments When a sacrabzation is present the trans 
verse process has grown tonards the lateral mass of the sacrum or the 
ihum in its posterior part as well and has become fixed to either or 
both This fixation of the lumbar vertebra to the pelvis is of course 
abnormal In the normal development of the secondary Imnfaar curve 
the fifth lumbar vertebra remains with its one transverse process fixed 
posteriorly by its umon with the sacrum or ihum In this way on 
ginates a scoliosis with its convexity towards the sacralized side This 
abnormal fixation likewise explains how the fifth lumbar vertebra is 
drawn over towards the sacraltzed side since being fixed at one side 
and free at the other the natural result is that the growth of both 
sacrum and fifth lumbar vertebra will be somewhat greater on the 
free side 

The form of the intervertebral cartilages and the fifth lumbar ver 
tebra depends on the secondary lumbar curve These become wedge 
shaped with the base situated anteriorly while the remaimng lumbar 
vertebree have the same lieight anteriorly as posteriorly so that accord 
mg to the degree of wedge shape taken by the fifth lumbar vertebra 
dunng the growth penod and to the amount of forward displacement 
of the vertebra there is a greater or less degree of lumbar lordosis 
When the fifth lumbar vertebra is fixed posteriorly by a broad uni 
lateral or bilateral sacralization it cannot participate in the formation 
of the secondaiy lumbar curve by moving forward the curve there 
fore does not develop and instead of the nonnal lordosis a fiat back 
results This appears to be the explanation of the fiat hack and the 
scoliosis m these cases The fiat back can be accentuated still further 
by secondary muscular spasm 

Various theories have been put forward for the local pain It has 
been suggested that it might be due to compression of muscle or fibrous 
tissue between the process and the sacrum or ihum imtatiou of a 
bursa or arthritis of the new jomt while many have suggested that 
it was due to compression or stretching of nerve fibres where they 
leave the column The fourth lumbar nerve is said to be occasionally 
stretched over the large transverse process The posterior branch of 
the fifth lumbar ner\e comes out in front of the transverse process 
of the fifth lumbar \ertebra which even m its worst form appears 
to leave sufficient room for the branches of this nerve Jlost of the 
X rays of sacralization show an ample interval between the body and 
the transverse process of the fifth lumbar vertebra and the lateral part 
of the sacrum while m none of the cases reported is there defiiute 
evidence of clinical symptoms arising from a nerve compression 
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The probable caiise of the para avhich is situated m the rCj^ion of the 
sacro ilijc jomt is a distraction of thu» joint produced bj the leiefti^e of 
the abnorm il process in lateral movement of the spine The process 
impinges on the ilium and strains the ligaments of the joint 
Treatment 

The removal of the offen ling process would appear to be the r itioiial 
form of treatment though an arthrodesis of the sacro iliac joint lias 
also been suggested 

Posterior Route This is probibly the route of choice Bomnot 
has desenbed the anatomy and though the process is situated deeply 
a comparati\ely easy removal can be achiesed if a large trianguhr 
segment of the ilium is freed by an osteotomy and turned downwards 
The area is approached through a curved mcision like that used b) 
Smitb Petersen for his sacro ibac ojieration A. good vaew of the 
process is got and it is freed by curved elevators which are left in to 
protect its anterior aspect while severing it The triangular segment 
of ilium 13 replaced and heals quickly 

vliderior Rode A\ith the patient on his back and wath the 
hips flexed to relax the psoas a long incision is made as though 
exposmg the lower end of the ureter It extends from the costal 
raargm down into the right iliac fossa m the line of the flbres of the 
external obUque This muscle is spht in its length ngbt up into its 
muscle bell> The mtemal obhque and the transv ersalis are then cut 
across m the Ime of the skin incision and the pentoueum exposed 
The pentoneum is swept medially by means of gauze dissection and 
packed there with a gauze swab and the whole operation earned out 
extra peritoneally The ureter is earned medially with the pentoneum 
The ihacus muscle with the lateral cutaneous nerve of the thigh run 
nmg across it and the psoas muscle are thus exposed (Fig -86 a) 
and a finger is inserted to localize the posterior part of the iliac crest 
This is located and the examimng finger pushed along it until the 
abnormal process is felt and it is felt quite easdy The femoral nerve 
IS seen at the lateral border of the psoas and along with tlie genito- 
femoral nerve and the obturator m the muscle at this part is retracted 
medially and antenorly (Fig 286 6) The lUacus muscle is now incised 
at its medial part where it is attached to the postenor part of the 
iliac crest and the fibres of the antenor sacro ihac bgament and turned 
downwards (Fig 286 c) Lying behmd the muscle and m front of the 
abnormal process there is a mass of adipose tissue and m it at the 
base of the process are three branches of the fourth lumbar nerve 
one to the sacro spiuahs one to the obturator and one to the femoral 
A descendmg branch of the fourth artery and vein may be found 
passing over the transverse process at its base These may he m the 
substance of the psoas but in any case give nso to no operative diiH 
cultj The parent trunks to the fourth lumbar vessels he a variable 
distance above the upper border of the fifth transverse process 
Occasionally they are m actual contact with the process and mij,ht 
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require bgahon With a blunt penosteal elevator the fatty tissue is 
elevated medially to expose tlie abnormal process 4. very good Yiew 
of the process is noiv obtained and by means of an osteotome the part 
articulating with the ihum is cut off (Fig 286 d) There is usually 
no bleeding It is easy to remove the greater part of the process 
The wound is stitched up in layers and a small rubber dram inserted 
for 24 hours 

2 Low Back Pam following Trauma 


(a) SacroMliac Strain 

Etiology 

There is a small but measurable range of movement at the sacro 
ihac jomts This may be proved m a spare subject by measuring the 
distance between the posterior supenor spmes of the iliac bones in 
the erect position and repeating the measurement m the sittmg position 
It will be found that the figures obtained differ bj as much as three 
quarters of an mch 

The opposmg sacral and ihac surfaces of the joint are irregular, 
but so arranged that the opposmg irregulanties fit together accurately 
The opposmg surfaces are smoother m the female jomt and thus the 
range of movement is greater in the female, attaining its moxmium 
range m childbirth but the structure of the joint must of ueces&it} 
be weaker The condition to which the term sacro ihac stram ” la 


^ apphed occurs when, as a result of 

^ mechanical force or injury, the 

f ‘ ^ joint becomes locked at one or 

' ^ other of the extremes of range of 

I mo\ement It may frequently bo 
A demonstrated m spare subjects 
\\ that the ihum is displaced forward 
\\ in relation to the sacrum by pal 
\\ pation of the posterior superior 
j| spines when it ivill be noted that 
'"'V the spme on the affected side is 
less prominent than the spine of 
II the normal side The locking may 
' occur as a result of the strt&s in 
curted while lifting a heavy weight 
of the strain of increasing obe^uty , 
or during pregnancy, when the 
sheanng stram due to the iiitrease 
of lumbar lordosis in addition to 
the laxity of the sacro iliac liga- 
Fro 287 — Low Back Pam Tjpe of loents makes displacement of the 
applmnce useful m joint a matter of common occur 

back especially of tuc liimlx>>sacnl * 
joint rcnco 
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Symptoms vnd Signs 

The symptoms accompanying sacro iliac strain vary considerably, 
but certain features are constantly present 

Pain Pam is experienced over the posterior aspect of the joint 
and may be elicited by digital pressure in that area It is increased 
by movements which put added strain on the jomt It is constantly 
more severe at night because the recumbent position obliterates the 
normal lumbar lordosis and throws more strain on the joint Exacerba- 
tions also occur at the menstrual periods as the increased congestion 
at that tune causes softening of the joint ligaments and increased 
joint mobility Standing or sitting for long periods also leads to an 
aggravation of the pam Lateral distraction or compression of the 
ihac crests may or may not produce pam in the joint 

Alhlnde In standmg the body is usually inclined avray from the 
side of the affected joint At rest the knee and hip will be noted to 
be slightly flexed on the affected side— an attitude which decreases 
the strain on the joint In rising, the spine is usually held rigid and 
the hands frequently used to obtam additional support In stoopmg, 
flexion of the trunk is avoided When the condition is acute, long 
steps in walking are impossible because of the co existing spasm of 
the hamstrmgs 

Ltmitalton of mcnemenl Movements of the body on the thighs, 
or of the thighs on the body, are lunited Forward bendmg of the 
trunk with the knees held straight is restneted if the lesion is of any 
magmtude To detenmne whether the limitation is the result of spinal 
disease or of sacio ihac disease, the tension of the hamstring muscles 
should be released by allowing the patient to sit Similar movements 
ate now attempted, when the spine is involved the limitation will 
be found to persist, but m lesions of the sacro iliac jomt flexion can 
now be earned out easily and \nthout pam 

When attempts are made to flex the hip with the knee fully 
extended, marked limitation is present m sacro iliac lesions and 
attempts to increase the range of movement cause pam referred directly 
to the sacro iliac jomt involved This phenomenon is known as 
Goldthwaite’s sign 

Albee states that the foUowmg symptom complex is almost patho- 
gnomonic of sacro ihac disturbance 

(а) Pam m tbe region of the jomt on turning over from the recum- 
bent position ‘ 

(б) Discomfort while lying on the back 

(c) Pam while sitting on a hard chair, relieved by sitting on tbe 
opposite buttock 

(d) Pam m the affected jomt on forward bendmg 

(e) Pam on deep pressure over the affected jomt 

(/) Listmg of the whole spme to the opjiosite side 

Ig) Positive GoJdthwaite’s sign 
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Radiographic Appearances There are no charactenstic radio 
logical changes m acute sacro iliac strain In cases of long standing 
however, the joint undergoes arthntic change, the radiological appear 
ances of which are 

(o) Increased density along the margins of the joint 

(6) Irregularity of the joint line 

(c) Prohferati\e changes at the infenor margin of the joint 

(d) Bad alignment of the pubis 

Differentul D[A.Q\0SIS 

Sacro ihac stram must be ditTereutiated from acute fibrositis (luiu 
bago) and from lumbo sacral strain 


I 


Fig 2S3 — A EUpportmg Sacro ilisc Bell, usefo] m cabrs of etram of tins joint 


Treathe^jt 

The treatment of both the acute and chrome \anetie3 is essentually 
by mampulation designed to correct the displacement and to restore 
mobility in the joint, together with physio therapeutic measures and 
spmal exercises to mcrease muscle tone and correct faulty posture 
No manipulatiie treatment is undertaLeu until the possibility of 
tuberculosis, secondary mahgnant deposits or other gross abnormality 
has been eliminated m the radiographs 

A. smgle manipulation will usually produce a draniitic result m 
the acute case and no further treatment may be indicated, but m tiio 
chrome form there are usually other etiological factors such as a postural 
defect short limb or excessive weight, which must be overcome if 
anything more than a transient improvement is to be obtained 
The mampulation is earned out under general anaesthesia m acute 
cases, but m the more chrome forms, where muscle spasm is abvmt, 
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aneestliesia may be umiecessary The patient is turned on the sound 
side one hand is placed on the shoulder while the other hand grasps 
the limb of the affected side behind the knee Pressure is exerted 
m opposite directions until the vertebiie are locked m tlie position of 
full rotation M hen full rotation has been obtained the extra pressure 
exerted by the hand grasping the knee is transmitted through the 
sacro iliac joint which mo\es from the locked position with an audible 
click 

Operative Treatment 

In intractable cases which resist conservative treatment and m 
which the diagnosis has been established beyond doubt complete relief 
of symptoms may be obtained by arthrodesis of the joint 

The Smith-Peteraen Operation has been found by the author 
to be most satisfactory 

The mcision runs along the posterior two thirds of the iliac crest 
curves round the posterior ihac spine and passes downwards for three 
inches parallel to the fibres of the gluteus maximus This semilunar 
Hap 13 refiected sub penosteally to expose the lateral surface of the 
ilium A rectangular window is now cut out of the whole thickness 
of the ilium over the sacro iliac joint aud the jomt thus opened 
The exposed sacral articular cartilage and the underlying cortex are 
now iemo\ed until cancellous bone is evident at the bottom of the 
cavity The rectangular block removed from the ihum is then denuded 
of cartilage on its sacro iliac surface and rephced and counter sunk so 
that its cancellous surface makes contact with the cincellous bone 
of the sacrum To secure the closest contact and to promote osteo 
genesis the edges of the defect m the ilium may be broken in over the 
block At the completion of the operation the patient is immobilized 
in a previously prepared posterior plaster shell for a period of two to 
three months by which tune arthmlesis is complete In many cases 
it 18 necessary to arthrodese both joints 

(h) Lumbo-Sacral Strain 
Etiology 

In the embryo of 9 >\eeks the sacrum is nearly straight and forms 
a direct continuation of the lumbar zegtoa From this time onuards 
the sacrum alters its direction and the lumbo sacral angle begins to 
form In the adult the average angle is 120 degrees but variations 
are common In addition to the great variations m the angle this 
region is unstable for the following reasons 

(1) It is the jmiction of a mobile and a fixe I part of the spinal 
column 

(2) It 18 dev elopnientally designed for the four footed position and 
hence is at a disadvantage m the upnght position 

(3) It is the site of a rotatoiy action which is often osyimnetncal 

(4) It IS the site of great sheanng stram 
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Structural abnormalities m the lumbo sacral region render this part 
of the spine more vulnerable to mechamcal stress and strain than is 
normal This does not imply that- all individuals mth anomalies m 
this area La>e symptoms in consequence but it does mean that if an 
individual ^vith symptoms referable to tbe lo \ er part of the back is 
found to have some anatomical vanation in the lumbo sacral region 
this anomaly may well be held responsible for the symptoms until or 
unless another cause can be demonstrated 
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Lumbo sacral stram occurs in both acute and chrome forms The 
acute form may be caused by a sudden blow forcing the joint into 
positions be>ond the normalrangeofmovement by an effort to prc\ent 
a heavy article falling or by a sudden bod} movement while attempting 
to regain lost balance Tbe spinal muscles are caught off guanl and 
thus the hcaments sustain (he full force of the injur) 

The chronic form is usually insidious m onset but maj follow on 
acute stram which has been unrecognized or untreated It occurs in 
the long w eak type of back with poor musculature an 1 an increase 
of tbe normal lumbar lordosis or in a type of patient usu illy a woman 
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whose increase of weight m recent years takes the fonn of a pendulous 
abdomen The mamtenance of body balance necessitates an exaggera 
tion of lumbar lordosis with consequent increase of the shearing stram 
at the lumbo sacral angle 

Symptomology. In acute cases avith a history of recent trauma 
the pam and tenderness are situated at the lumbo sacral junction and 
the movements of the spine are restricted in all directions A lumbo 
sacral case will bend forward freely however whether sitting or standing, 
because he holds the lumbo sacral region rigid and flexes chiefly at 
the hip joints 

In chronic cases the symptoms varj, some patients merely com 
plaining of a “ weak back ” which tires easily, while others suffer 
very acute pam and real disability Often there is a history of mter 
vemng penods of comfort lasting several jears, between attacks of 
pam, but gradually the attacks become more and more frequent or 
the pam may become constant as age advances 

Differential Diagnosis 

Lumbo sacral strain is distinguished from a sacro ihac lesion by a 
consideration of the histoi} and the examination of the case Smith 
Petersen has summarized the differential diagnosis m convenient 
tabular form (see next page) 

Treatment 

In the acute stage rest m bed for a period of 2 to 6 weeks is essential 
The patient should lie m a bed fitted with fracture boards, and pillows 
are placed beneath the knees and lumbar spine When the acute 
symptoms have subsided, massage, radiant heat and diathermy ate of 
assistance and as improvement takes place graduated spinal and 
postural exercises are instituted Chrome lumbo sacral strain presents 
a more complex problem and dramatic results are not to be expected 
It 13 necessary to seek the underlying cause before local treatment is 
commenced Such factors as a postural defect due to deformity of 
a lower limb, increase of weight causing an exaggeration of the lumbar 
curv e, activ e toxic foci and constipation must receiv e attention There 
after exercises designed to flatten the lumbar curve, increase muscle 
tone and improve posture fonn the essential local treatment The 
fittmg of a back brace is rarely necessary or desirable, but those patients 
with pendulous abdomens frequently benefit from the support of a 
lumbo sacral belt or strong corset 

"Mampulation as an isolated measure can only produce transient 
improvement m chronic lumbo sacral stram but m long staudmg cases, 
especially where there is evidence of mitial trauma, is of extreme value 
m mobihzmg joints and breaking down adhesions pnor to back and 
postural exercises (see Chapter XVIII) 

In severe cases of long standmg which have failed to react to con 
servative treatment, the joint may be aithrodesed m a similar manner 
to that used for tuberculous disease of the spme (see p 296) 
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jbumbo sacral 

Sacro iliac 

History — trauma 

Leverage from above nith 

Leverage — unilateral na 


spine in flexion 

loner limb 

Pain — 



1 lieferred to 

Fifth Inmbarl 



First sacral 

areas 

First and second sacral 
areas 

2 Distnbution 

Lateral aide leg 

Especially postenor aspect 


Dorsum foot 

of thigh and adductor 


Sole of foot 

regions 

Points of tenderness 

The ibo lumbar ligaments 

Infenor sacro liiac Iiga 


spinous processes of 

ments 


fourth and fifth lumbar 
and first sacral vertebr* 

Greater sciatic notch 

3Iorements of spine 



(a) Standing 

All lumbo sacral motion la 

AU free except umiatera! 

restricted 

side bending forward 
bending m extremes. 

(b) Sitting 

^restnctedasmstanding Forward bending free with 


pontioo 

hamstnnga relaxed. 

(c) Lying 

All restricted. 

Free 

Special tests I 

(a) Straight leg rais 

Limited in extremes on 

Unilateral limitation at 

mg 

both sides equally 

small range 

(b) Compression of 

>il 

Occasional pain in sacro 

pelTis 


iLac joint j 


(c) Injuries of Intervertebral Joints, Ligaments and Muscles 
These mjunes are produced by such external violence as o\er 
stretchuig of the spinal column and are thus common m the mobile 
areas a/ ffte and ^anibac cegttmf 

The pain is sudden and although increased by certain movements 
it IS constantly present during the acute stage and is only partly reheve<l 
by rest 

In addition to severe pam muscular and ligamentous sprains and 
injuries of the intervertebral jomts are frequently associated with 
linipmg and with muscular spasm so that the patient holds his spine 
rigid and walks with a very slow and painful gait It is often difficult 
to determine the exact site of the lesion but when the muscle alone 
13 affected the symptoms are intensified when the muscle tontracts 
and when it is put on the stretch The underlying patliologv is simply 
the rupture of some fibres with consequent exudation and swelling 
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Healiug takes place througli the medium of fibrous tissuo but it is 
the object of treatment to ivoid the excessive production of fibrous 
tissue with resulting adliesioii formation or fascial contracture 

In ligamentous injuries the pam is deep seated and can be ehcited 
both by movement of the spine and by pressure with the finger In 
contrast to muscle injuries active and passive movements m the same 
direction both produce jiain 

Aluscle or ligament strains if of long standing are frequently comph 
cited by 1 referred sciatica and may be associated with mild infective 
attacks of the nature of acute fibrositis during which the pain becomes 
more diffuse and tenderness can be elicited over a wider area 

The most common minor injury of an intervertebral joint results 
from an unexpected movement or sudden strain which causes the joint 
to lock at the extreme limit of its range of movement This lesion 
which occurs most frequently m the cervical region but is also encoun 
tered m the lumbar spine causes extreme pam and associated muscle 
spasm It may be diagnosed from sprains of muscle and ligament 
from the history of tlie tj’pe of injury the localised feuderuess and 
muscle spasm aud the fixation of the area of the spine affected so that 
rotatory movement is almost entirely lost 

Tri- xtment 

In all severe acute traumatic cases the patient is treated by rest 
in a bed fitted \rith fracture boards The back is supported by finn 
bandagiug adhesive strappmg a lumbar belt or even a plaster jacket 
may be necessary Physiotherapy is contra indicated m the early 
acute stage as it merely increases local hypermniia and exudation 
but when the acute phase has passed radiant heat followed by graduated 
active exercise is of service In many cases instant relief can be 
obtained by infiltrating the carefully located area with 26-50 c c s of 
I oer cent nov ocame This procedure may be repeated every second 
or third day and is often of considerable value m accelerating recovery 
In early cases of sprain of muscle or ligament passive stretching 
or manipulation merely increases exudation and scar tissue formation 
and IS therefore contra indicated In chrome cases manipulation la of 
value m breakmg down the adhesions which have resulted from excessive 
fibrous tissue formation 

\\ heu the injury can be localized to an intervertebral joint assumed 
to be locked instant relief is obtained from mampulatmg the area 
concernijd tlirough its full range of rotation in both directions under 
mtrous oxide and oxygen anaesthesia 

In many cases particularly those who apply for treatment onl} 
at a late stage the symptoms will persist or even become worse It 
should be borne m mmd that m this type of case the patient coii 
sciously or unconsciously exaggerates his symptoms Indeed injury 
to the back more than any other lesion is liable to be followed by evi 
dences of a serious and demoralizmg neurosis The spmal symptoms 
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which occasionally follow railway accidents — the so-called “ railway 
spine ” or traumatic neurosis — is especially senous from this pomt of 
view hen it is suspected that the patient is exaggerating his dis- 
abiht) , or that a frank neurosas has de\ eloped, the serv ices of a neuro- 
logical expert should be enlisted, as the treatment of the mental con 
dition IS of more importance than that of the back 

3 Low Back Pam associated with Pathological Changes 

(a) Spondylosis Deformans — the so called chrome arthritis of 
the spine (see p 658) 



(h) Other Pathological Errors of the Spine. Specific infectious 
of the spme, eg tuberculosis, syphilis,aod o&teomjehtis are considered 
in other chapters Cases of spmal metastases, from caremoma of the 
breast, are qmte common Often at the onginal operation the brcaat 
tumour was found to be small and apparently benign, and }et an 
X ray film shows evidence of secondary deposits in the \ertebre 
Other neoplasms are rare but should be considered 

(c) Fibrositis (Lumbago) Fibtositis, which occurs m both acute 
and chrome forms, is one of the rheumatic diseases, and ma> be defined 
as a non suppurative infiammatory reaction of the fibrous supporting 
tissues of the bodj Names such as myositis, inyo fascitis, panniculitis, 
capsuhtis neuritis merely se^^e to mdicate the tissue affected 

Tlze exact etiology of fibrositis ts unknown, but one or more of the 
following factors are known to be of importance 

(1) Focal sepsis 

(2) Diet 

(3) Defects of Jfetaboliam 

(4) Occupation and En\iionment 

(5) Climate 

(G) Psj chological factors 
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The diagnosis is based on pain associ 
ated with acutely tender areas in the 
erector spinae or its attachments or in 
the region of the muscular attachments 
to the crest of the ihum 

As it IS most common to find fibro- 
sitic nodules in a large proportion of m- 
divicluals living in this climate the mere 
palpation of a fibrositic nodule, even if ^ 
it IS tender, does not of necessity mean 
that the patient’s symptomatology is due 
to fibrositis All the other possible or 
thopjEdic causes of low back pam must 
be eliminated before this diagnosis is 
made There is often an associated 
referred sciatica or sciatic neuritis, a 
further nuimfestatMu of the presence 

of rheumatic disease injuries to the back 

Tbeatment 

Treatment is undertaken under three headings in both the acute 
and chronic forms 

(1) Elimination of one or more etiological factors This is 
most important 

(а) Focal sepsis Teeth, tonsils, antrum constipation 

(б) Diet It IS said that certain cases of chronic fibrositis impiove 
With i reduction of protein or purine intake 

{c) 3Ielabchsm Ovemeight patients should have a restricted diet 
and certain female patients may benefit from small doses of thyroid 
extract 

(d) Occupation and Environment It is seldom possible to assist here 

(e) Climate It is of interest to note from the recent publication 
of the Empire Rheumatism Council that rheumatic manifestations are 
]ust as common m hot dry chraates 

(/) Psychological Factors It has already been stated that fibrositis 
m a mild degree is a common finding m many mdividuals in this climate 
Certain individuals with a low threshold for pain, and who are “ misfits,” 
produce symptoms whenever thej come up against any difficult situa- 
tion This type of fibrositis is referred to by Continental physicians 
as ” fibrositis neurotica ” and, needless to say, is most difficult to treat 

(2) Treatment of the general condition Apart from general 
treatment which may be directed by the etiological factors mentioned, 
such treatment is confined to the very acute case with marked consti- 
tutional disturbance when it will be necessary for the patient to obtain 
complete rest in bed The bowels are oi>ened w ith 2 grama of Calomel, 
followed by half an ounce of magnesium sulphate on the following 
morning A light diet is ptesenb^ together with large quantities of 
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bland fluid Pam may usually be controlled by 10/15 grams of Aspinn 
three times daily 

(3) Local treatment of the very acute type consists of rest and 
some form of local heat from an infra red lamp, hot bottles, or e\en 
from a hot iron 

The local treatment of sub acute and chrome cases cousi'^ts of 
15 minutes apphcation of heat from a radiant heat or infra red lamp, 
followed by deep kneading to break up the fibrous nodules and disperse 
the products of the inflammatory reaction The patient must expect 
some considerable discomfort from this deep massage if it is to pro\e 
of any benefit Gentle massage is quite useless This period of deep 
kneadmg should be followed by a period of active spmal exercises to 
mamtam mobility and prevent contraction of fibrous tissue 

AVhen the condition is limited to a very few localized tender areas, 
infiltration with J per cent Novocatne is of value The solution is 
injected accurately into the tender area, imder pressure, with the 
intention of breakmg up the nodule 20-50 c c ’s may be used, ami 
the treatment is followed by vigorous massage and active back exercises 
In addition to this treatment chrome cases, m which the capsules ami 
periarticular areas of the intervertebral and sacroiliac jomts have 
become infiltrated with fibrous tissue and the hamstring muscles 
shortened benefit from mampulatiou of the lumbar spme and sacro 
iliac jomts under general anaesthesia together with stretching of the 
hamstring muscles 

(d) Typhoid Spine 

The spme is occasional!} mv olv ed during coiiv alescence from t> phoul 
fever The ongmal fever may have been comparatively sbgbt, ami 
often there appears to be no reason why the spme should be infecteil 
In some of the recorded cases there was a prevuous historj of hard 
exercise, which may to some extent have traumatized the «pme 
The condition (an osteomyelitis) may begin gradual!} or acutel} , 
it usually affects males of about 20 years of age. The temperature 
IS raised, and there is a defimte leucocytosis 

The most pronunent local feature is pain expenenced usuall} m 
the lumbar region Tenderness can be eUcited over the affected ver 
tebne, and m some cases sneUing is present as well 

Sensory disturbances are usual!} preaent, and these vary widely 
Often there is tenderness along the sciatic nerve, byperaestliesia of 
the lumbo sacral region, and sometimes amesthesia of certain parts 
of the hip and leg The reflexes are usually mcreased, the abdonunal 
muscles are often rigid and board like, but there is rarel} an} muscular 
atrophy 

In untreated cases spinal deformities are apt to arise Slade, for 
example, has recorded a case m which a gibbus developed, involving 
the segment from the tvvelfth thoracic to the third Jiinibar vertebra 
X ra} examination reveals broadening of the interv ertcbral iliscs, 
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and a considerablt, deposit of bone on the lateral aspects of the alFected 
vertebrce In the thoracic region even the costo vertebral articulations 
may be obscured by the dense mass of new bone 

Treatment 

A typhoid Spine differs markedly from a tuberculous one m that 
practically all cases make a complete recovery provided they are ade 
quately immobilized 

4 Low Back Pain associated with Static or Postural Errors 

Postural errors assumed either from habit m the course of some 

occupation or from the presence of such abnormalities as \\eak feet 
or a protuberant abdomen form a large proportion of the cases of 
low backache seen by the orthopaedic surgeon Unfortunately too 
thev are by far the most difficult conditions he is called upon to 
treat 

Hunter lays great stress on the two distinct functions of muscle 
VIZ that of postural tone and that of movement The former con 
trolled according to Hunter by the autonomic nervous system mam 
tains correct posture without effort or fatigue When it fails either 
as a result of some general disease or of neurastbema posture must 
bo preserved by the exercise of the second or voluntary function 
The muscles require to contract actively to do this and fatigue and 
pain speedily result If this conception is correct it explains prac 
tically all the cases of backache which occur in nervous people 

Certain types of individual arc peculiarly liable to such postural 
strims The slender type whose posture is bad and who habituallj 
liyperextend the lumbar region throw a severe strain on the lumbo 
sacral region generally and on the sacro iliac joint particularly When 
the lumbar lordosis is increased the body weight is transferred to the 
sacrum not through the body of the vertebra but behind that by 
way of the spinal arch The long slender type of back is unable to 
withstand this strain for any length of time and at least one large 
mdustnal company refuses to employ for hard labour any man over 

5 feet 10 mches m height but tnes to obtam men of about 5 feet 8 
inches high with a square stocky back 

Postural strain is precipitated by certain occupations Surgeons 
and dentists who have to bend over their work for long penods are 
especially liable It is useful to remember m this connection that the 
backache produced by bending over ones work can be relieved almost 
immediately by placing a stool under one foot The elevation of the 
one foot tends to straighten out the lumbar region and so relieve the 
strain 

One of the coumion causes of chrome stram m the lower back is 
a sagging or protuberant abdomen which by its weight and its down 
ward and forward pull tires out the muscles and leads to increased 
tension on the ligaments supporting the lumbar spine 
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Tte obvious treatment of such a condition is reduction of iveigbt 
and therefore of the size of the abdomen by dietetic methods combined 
with active exercises designed to mcrease the tone and control of the 
abdommal muscles Failing this, the strain may to some extent be 
reheved by supporting the abdomen In fittmg abdominal supports 
it should be borne m mind that the strain is not diminished if the 
belt IS of equal width at the back and at the front To be of real 
benefit the support should extend well aboae and avell helon the 
lumbar spme while its abdominal width must be greater than that 
at the back 

Many cases of chrome back strain are caused by deformities of the 
feet or the knee The fee^ therefore should be carefully cTamincd 
and abnormahties such as flat foot or valgoid deformity corrected 

5 Low Back Pam referred from Other Regions 
Under this lieadmg O^gootl discusses four types of error which 
may cause backache 

(i) General debihty and mental or physical fatigue 
(it) Gynaecological and genito urinary lesions At one time the 
tendency was to look on disorders of the pelvic viscera is suppl^uag 
the key to all these problems Inflammation of the otanes and tubes, 
and displacements of the uterus, were considered the coinmou, if not 
the sole cause of low back pam m women Tlie perfection of the 
X ray apparatus together with the realization that low back pain u 
as common m men as in women, has proved how fallacious i\as the 
old assumption of the visceral origin of these symptoms 

Renal calculus may give rise to acute lumbar pam uithout slioa 
mg the charactenstio radiation of renal coho The \vnter recently 
treated such a case of renal stone, accompamed by periodic attacks 
of backache The mam complaint was pain in the back , there uas 
no mdication of any abnormality m the imnary tract m fact the 
attacks usually came on after liuntmg The X ray exammatioii dis 
closed a aery small stone in the left kidney, the removal of vrliicli 
completely reheved the backache 

Retroversion of the uterus, particularly before the menopause has 
been associated with backache This is relieved m a large pertenta^jO 
of cases by the necessary gyiuccological treatment 

Constipation as a cause of low back pam may easily be overlookeil 
unless the possibility is borne m mmd It has been pointed out th it 
an overloaded colon m addition to the backache it may produce m 
virtue of its> weight and of the toxins it may feed into the circuh 
tion, may also cause backache from pain referred along the ilistnbution 
of the lumbar nerves 

(ut) Neurological Lesions — Spinal Cord Tionours OSoOoU points 
out that there is a small, but definite group of casts where the syinp 
toms are suggestive of an o^amc lesion, which is liable to be over 
looked Lmnbar puncture m combination with puncture of tlic cis 
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tenia magna, niaj reveal a complete spinal block, or the fluid obtained 
may show definite change either m tension or in constitution 

(le) hnperfecl Mechanical Conditions m tJie Louer Limbs, especially 
faulty posture of the feet This has been referred to under the static 
or postural tj’pe of backache It is a common contnbutory, and 
occasionally a pnmary, caiu>e of back pam 

6 Low Back Pain from a Combination of Causes 
Tins IS probably the most important feature m difficult and per 
sistent cases Numerous comhmations occur as for example, postural 
strains in susceptible bodily form with or without anatomical abnor 
niahties on which is so commonly supenmposed fibrositis , or postural 
and traumatic strains supetunposed on a pre existmg arthritis Such 
a combination of errors demands a combination of methods of treatment 

Summary 

The essence of the diagnosis of low back pam bes m a careful his 
tory and m a painstaking examination The dccistoa can be accurate 
and the treatment mtelhgent only if wc have m addition, an accurate 
anatomical kuonicdge of the part mrolved Judgement and ability 
are also necessary m estimating the extent to which static or auato 
mica] factors are responsible for tlie symptoms 

Good X ray flhus are the most valuable confirmatory evidence 
Their interpretation should be undertaken only by on© famihar with 
the chmeal picture 

Sciatica 

Sciatica as expressed m the modern attitude signifies sciatic pam 
without connoting any particular pathogenesis Essential sciatica, or 
sciatic neuralgia should be differentiated from a sciatic neuritis or a 
true inflammation of the nerve 

An inflammation of the sciatic nerve may be either pnmary or 
secondary Primary sciatic ncuntis is due to a generalized toxseuua, 
as from alcoholism or lead or arsemc poisomng or it may be the result 
of systemic disease, such as diabetito or syphihs The secondary form 
IS hkewuse a penpheral neuntis, but it is due to pressure on the nerve, 
usually before it leav es the pelvis, as from a spmal cord tumour that 
exerts pressure within the canal, or metastatic tumours that press on 
the root, plexus or trunk Pelvic tumours may give umlateral pain 
from pressure ou the plexus or nerve 

The reflex neuralgias, however, are of much more frequent occur 
rence than those two groups combmed Before a reflex sciatica can 
be diagnosed sciatic neuntis must be excluded U nlik e the latter the 
neurological mamfestations m reflex sciatica are normal Sciatica is 
usually preceded by symptoms of muscular insufficiency in the lumbar 
and sacro iliac regions — intermittent ache and tiredness, stiffness and 
soreness, bonng pam ov et the lombo sacral or sacro ihac jomts iluscle 
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spasm m the lumbar area and a protective list maj be present In 
many of the cases there are signs of generahzed nervous fatigue and 
imtabihty The frequency with which weak feet and varicose veins 
accompany the neuralgias is regarded as further proof of the presence 
of physical strain 

The chief symptom is pam either sudden or gradual m onset It 
IS gnawmg or burnmg and may be continually present or may occur 
in paroxysms It is often extremely severe especiallj at night It 
13 worse m any position that causes pressure on the nerve such as 
sittmg The patient m bed lies on his aide with the hip and the Inee 
bent and the ankle plantar flexed The pam begins m the lumbar 
region or in the hip jomt and tends to spread downwards It ma) 
never reach below the knee and is generally worse at the back of the 
hip and thigh but it may mvolve any or all branches of the nerve 
m its course Special pomts of tenderness known as Vallaix s points 
are found on the nerve and its branches between the ischial tuberosity 
and the great trochanter at the centre of the posterior aspect of the 
thigh ]ust lateral to the nuddle of the popbteal space the middle of 
the calf and lastly just behmd the me^al malleolus 

Lasegues sign is present in all cases If the knee is kept in fuU 
extension and the foot doisiflexed the hip cannot be flexed to anv 
extent without caui.jng great pain this being brought about hv the 
direct stretchmg of the nerve 

To avoid stretching the nerve the patient m a severe case walks 
on the toes of the foot of the affected side with a plantar flexed ankle 
the hip and knee bemg kept flexed The knee jerk may be dimmishid 
or absent 8cobosis is often produced and there may also be per 
ffibthesia or hyperiesthesia Gluteal atrophy is often present and \ ny 
frequently reveals arthritic changes 

DlACNOaia 

In all forms of sciatic pam a full investigation shouKl 1 e corned 
out ^\here a tumour is exerting direct pressure on to tlie nerve 
cord etc i e m the spinal canal a bilateral sciatica may Icvclop 
This is exceedingly rare m other circumstances Secondary carcinoma 
subsequent to a breast or thyroid gland operation lias a special pre 
dilection for this site and inquines should always be made with regard 
to previous operations Diseased kidneys or prostate gland ovanan 
or fibroid tumours or infected sacro iliac joints and Imiibar spondylitis 
may not infrequently give rise to a form of sciatica to be ^ 

only by a thorough exammation includmg rectal and \ ray evamina 
tious It 13 wise abo to exclude the lightning pains of tabes and trius 
verse myebtis before embarking on treatment 

Tbevtsient 

If any specific cause can be discovered the primary treatnn-ut will 
naturally be directed towards this Palliative treatment hovcver, in 
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such a C'\se is not to bt despised The bow els should be well cleared 
out while Peiubertou recommends % restneted diet giving a minimal 
cilonc intake from the outset Rest however must be the basis of 
treatment in sciatica as in all other cases of acute lodammation Local 
treatment in the form of drj or moist heat is the nest mdication 
Dry heat bj a radiant heat lamp or a Q ray pad if not successful is 
replaced bj moist heat Mud packs ate probably the best form in 
which to apply moist heat and the simplest method is to apply accord 
mg to the directions on the prepared packs procurable through most 
cheimsts The old fashioned mustard pack is also very helpful 

Counter imtation m the form of fuicture of iodine turpeutme or 
■k B C hmraent la useful but if not powerful enough Thermogene 
wool which has been dampened vvith either water or ether may be 
used as a second line of attack but being very irritant should not 
be appbed for Jong Electrical treatment is often disappomtmg 
Diathermy sometimes benefits but often exacerbates the condition 
Ionization may be of help m the more acute forms Massage is contra 
indicated in the acute stages later it is valuable especially if the 
condition IS fibrositic m ongm Aspirin takes pride of place as jn all 
other rheumatic conditions as an analgesic kmongst substitutes 
maj be mentioned pj ranudon novalgiu phenacetm and vegamu In 
the later stages irou and arsenic or strychnine is desirable as sciatica 
wears the patient to a surpnsmg degree At the same time and 
especially m those caacs showing muscular insufficiency graduated 
exercises are prescribed 

In recent cases secondary to an acute attack of hbiositis a dramatic 
relief of pain may follow the accurate mjection of the fibrositic nodules 
(see Fibrositis) 

Although stretching of the nerve is contra mdicated m acute sciatica 
old standing cases of ueiuatis associated with chrome fibrositis fre 
quently benefit from inampulation of the back and thorough stretching 
of the sciatic nerve under aiucstfaesia followed by progresaive active 
exercises 

The Ober Operation for Sciatica Ober of Boston has obtained 
good results m cerlam cases of sciatica by an operation whose prin 
cipal procedure is section of the iho-tibial band if that band is con 
tracted He bebeves that before this operation is earned out there 
are several important diagnostic points to determine the presence of 
contraction 

1 Straight leg raising is usually limited whether sciatica is present 
or not 

2 When these patients are asked to sit and bend the body for 
ward with the legs extended it is very rare for the lumbar spme and 
pelvis to flex to even a nght angle 

3 The most important diagnostic sign of the contracture is obtamed 
as follows The patient is placed directly on bis good side The 
exammer places one hand on the pelvis to steady it and grasps the 



622 AFFECTIONS OF THE SPINE 

patients ankle bghtl} the other hand holding the knie flcitd 

to a right angle The thigh is ahducted in the coronal phne of the 
body If a contracture is present the leg iviU remain abducted the 
degree of abduction depending on the amount of contracture pre»ont 
This sign IS present in both the conscious and anaisthetized patient 
If there is no contracture present the thigh uill adduct bejond the 
rmddle Ime 

The treatment of this condition resolves itself into one factor, and 
that IS the rehef of the contracture In suitable cases the operation 
is performed as foUoiva 

1 kn incision 13 made from just below the crest of the ihuiii down 
to the tip of the trochanter directly over the contracted iho tibi il band 

2 The fascia latai is exposed forwards as far as the anterior superior 
spme and backwards to the edge of the gluteus maxunus muscle The 
area of the greatest contracture of the fascia can be seen readiK and 
felt easily 

3 The fascia is now divided transversely from just below the 
antenor superior spme to the anterior border of the gluteus maximus 
muscle There is immediate separation of the cut edges for a distance 
of three fourths to one and a half mch« depending upon the amount 
of contracture present If the operator now attempts to carrj out 
the test described above it will be shown that the tbiji will adduct 
completely 

Heyman recommends the sub periosteal stripping of the upper por 
tion of the gluteus maxunus muscle (that part inserted into the fascia 
latte) and the ihac attachment of the short and long postenor ^avro 
iliac ligaments from the postero superior spme of the ihum He 
beUeves this may reheve pain in two ways (1) hy releasing the tension 
of the muscle and the strain at the site of the muscular and ligiincnt 
ous attachments and (2) by rehevmg muscle spasm 

Protrusion of an Intervertebral Disc 

It has become widely recognized in recent }ear3 that retrojiuLion 
of an inteiv ertebral disc previously thought to be a condition of mj/iu- 
rarity is a relatively common cause of intractable sciatica 

AJI cases of severe sciatic pain of long standing demonstrate rcduc 
tion of movement m the lumbar spme, Imutation of straight leg raising 
and dimmution or even absence of the ankle jerk This diagnosis 
therefore must not be made until all possible causes of low back 
and sciatica have been eliminated There is no single symptom or 
sign from irhich the diagnosis can be made It depends on a careful 
analjsis of the history m association with meticulous clmical examination 

PVTHOLOGV 

The pam m the distribution of the sciatic nerve is directly duo 
to pressure on one or more parts of the cauda eqmiu bj the protrusion 
of the interv ertebral disc The lesion is found most conuiionlj m tlio 
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fourth or fifth lumbar discs nhich as a result of trauma to or degener 
ative changes in the annulus fibrosis protrude laterally and compress 
the net\ e root immediately before its exit through the intervertebral 
foramen The nerve root is flattened at the point of pressure and the 
area inmiediately proximal is oedematous and injected 

Diagnosis 

The history is that of mtractable sciatic pam immediately following 
a lifting injury or with an intervenmg latent jieriod Coughmg sneezing 
or strammg increases the radiating pain 

On examination it is noted that the patient suffers from a sciatic 
scoliosis the lumbar curve is reversed and all movements of the 
lumbar spme restricted Tenderness may be present between the 
fourth and fifth lumbar spines or at the lumbo sacral junction and 
straight leg raising is markedly limited ^Vastmg of muscle is present 
in the buttock thigb and calf and the ankle jerk diminished or absent 
In a proportion of cases weakness of the dorsiflexors of the foot 
may be demonstrated In some cases sensory changes are present in 
the leg hut the locahzatiou of the lesion from consideration of the 
sensory changes prov es uoreliable as the distribution of radiating pain 
does not correspond to the sensory dermatomes 

Lumbar puncture is earned out at the lowest possible level pre 
ferablv at the lumbo sacral junction The information to be gamed 
from this procedure is of value m eliminating other causes of pam 
m the sciatic distnbution because according to some autbonties there 
IS a raising of the total protein though the figures given by authorities 
vary so widely that its importance cannot be stressed 

Routine radiological examination of the lumbar spme and sacro 
iliac regions ehminates other possible causes of the symptoms but is 
of little value m makmg a positive diagnosis although narrowing of 
the space between the fourth and fifth lumbar vertebrae — an uncommon 
finding — may be considered to be confirmatory Lipiodol myelography 
yields most valuable information but the risk of arachnoiditis from 
the irritating effects of tins medium is so great that until a more in 
nocuous contract medium is available its use is unjustifiable Vir or 
oxjgen mjelography has unfortunately proved imrehable 

In the light of out present knowledge it is evident that the diagnosis 
of this condition depends more on chmeal expenence in the interpre 
tation of the history in association with symptoms and signs than 
upon \ ray examination and laboratory tests 

TimaTMCNT 

Conservative Treatment The rationale of conservative treat 
ment is the reduction of imtation of the nerve root or roots by immo 
biUzation of the lumbar spme and is worthy of trial in all cases except 
those exhibiting obvious signs of senoas root pressure indicated by 
sensory and motor disturbance bght close fitting plaster jacket of 
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complain of symptoms at first local consisting of pain tenderness 
and weakness at the site of the original injury Later any degree 
of paraljsis may appcir 

(5) Tie Ilealal Stage If the patient is effectively treated and the 
collapse of the \ertebral body arrested, the prognosis is good itliout 
treatment the disease progresses until eventually the collapse is extreme 
and a well marked deform 
ity IS present Vt this stage 
the spmal cord la liable to * 
be severely crushed 

Any part of the column ► 
may be affected In Kum , 
mel a original pajicr the 
lesions occurred from the ^ 
third to the eighth thoracic , 

\ ertebra but cases have I 
been recorded ui whicli tl e i 
twelfth thoracic and first 
lumbar ha\Q been the site 
of the disease 

Etiologj 

Kuiimiel at first believed 
that the process was in 
fiaramatory of the nature of 
a rarefying osteitis super 
imposed on some nutritional 
disorder Later he came 
to the conclusion that the 
damage to the %ertebral 
body was alwajs effected 
by the original injury 
It 18 now generally held 
that repeated minute ni 
Junes to the bones and 
hgaments of the spine cause Ro 29 — kummel s D sease of the Sp ne 
small cracks and hsemor 

rhages The nutntion of the vertebral body is thus interfered with 
and a secondary collapse ensues 

It IS quite hkely that the condition is a crush frictirc with little 
or no displacement so that it is unrecognized Thereafter weight is 
borne on it too soon so that it collapses 

Diagnosis 

The diagnosis rests upon the Xiay picture especially the lateral 
view The appearances in the later stages are distinctive although 
immediately after the injury the radiograph may be inconclusive 
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The disease has to be carefully differentiated from Pott's disease, 
and, although this maj appear difficult, there are certain distnigmsh 
mg features In KummeTs disease the patient is usually a healthi 
workman There is no evidence of abscess formation and the radio 
logical examination shows a wedge shaped vertebra with, possibly, a 
fracture The edges, however, are clear, and the intervertebral discs 
intact 

Tre vtmevt 

Iinmobihzatiou m the recumbent position, essential for the relief 
of the crushed body from superincumbent pressure is admirablv 
obtained by rest m a bed fitted with fracture boards The defornutj 
may be gradually reduced by rest m the supme position on a firm 
pillow inserted beneath the site of angulation When the maximum 
reduction of the defonnity has been obtamed a plaster jacket is applieil 
using the suspension method of Davis to obtain hyperextension and 
further reduction of the deformity When the plaster jacket has been 
applied the patient may resume ambulatory treatment can) mg out 
supervised exercises of the type used for recent fractures of the spine 
These exercises form an essential part of the treatment and must be 
earned out conscientiously throughout the whole penod of immobiliza 
tion The plaster jacket is retained for 6 months 

l^Iaay of the cases are best treated by a spmal bone graft inserted 
after the method of Albee The operation is performed after the 
period of recumbency and only when the maximum reduction has been 
obtamed By these means the period of disability may be shortened 
and the relief of symptoms assured 

Calve’s Disease of the Spine 

This condition of the vertebral body is of the nature of Perthes 
disease of the hip and though by no means common is a very definite 
entity and easily recognizable m the X ray film It was first described 
by Calve in 1924 when he showed two cases at the meeting of tlie Briti^li 
Orthopsedic dissociation 

It 13 usually diagnosed at first as a tuberculous lesion The condition 
IS usually in the dorsal region and occurs at an early age Calves 
ongmal two cases were m children of 2g and 7 jears of age The oiiiCt 
IS insidious though there may be a history of slight injury There niaj 
be pam, local or referred, occurnng spontaneously or ouly diirmg 
exercise A small gibbus may be present and local tenderness may be 
ehcited by percussion over the affected region Spinal rigidity is usually 
present m the early stages and night ones may be present \patt from 
a possible negative tuberculous reaction the clmical picture may well be 
that of an early spmal caries The progress is, however uiicomphcated 
by abscess formation or paraplegia and no gross deformity ever occurs 
The prognosis is good 

On X ray exammation only one vertebra is usually aSected and the 
discs on either aide are intact The body of the vertebra is reduced to 
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1 thin disc of increased density very like a Kohler’s disease of the tarsal 
caphoid Regeneration of the \ertebinl body occurs to a considerable 
degree although tlie body never resumes its normal size Dale points 
out that it IS not to be confused witli w hat he c ills lamellar tuberculosis, 
where two flattened and fused tuberculous bodies may simulate CaKe’s 
disease This fusion la easily reoognizetl by the presence of two neural 
arches attached posteriorly to the fused mass 

Treatment is on the lines of that adopted for a tuberculous lesion — 
traction in hyper extension and later immobilization and protection The 
period of treatment liowe\er is much shorter than that for tubercle 

Scoliosis 

Scoliosis or rotatory lateral curvature of the spine, is a deformity 
of the trunk characterized by a permanent deviation of one or more 
segments of the spinal column from the mid line of the body , the 
deviation is invariably accompanied by some degree of rotation The 
deformity involves alterations m the relative positions of the nbs and 
pelvis and adaptive changes in muscles and ligaments The most 
important factor of all however is the disturbance of the automatic 
roflez action of the muscles which are responsible for the maintenance 
of the normal posture of the body The lungs may be compressed 
gmng nse to dyapnma or the abdomunl oi^ans may be so displaced 
that gastro intestinal disturbances arise 

Scoliosis therefore should be regarded as a deformity of the spine 
which secondarily affects the entire trunk 

Occurrence Scohotics are frequently seen among the hospital 
classes but are considerably less common m private practice Schaaz 
found that 7 per thousand of the reenuts for the German Army— less 
than 1 per cent — were disqualified because of spinal deformity 

At school age, scohosis is more frequent in boys but in adolescence 
girls are most affected The difference at the two age periods is diffi 
cult to explain, but it may be that boys outgrow scoliosis as they 
become stronger or that girls are couscious of shghter degrees of cur 
vature, and so come up for treatment when the oppo'^ite sex would 
Ignore the deSoTniity 

Terminology Vanous ternas are used to describe the deformity 
and these may now be defined The curvature is spoken of as right 
or left, according to the side of the convexity It is also named 
accordmg to the anatomical region mvolved so that we get a nght 
thoracic ‘ left lumbar, ’ and so on Curves may be referred to as 
being primary or secondary Sometimes, however, it is impossible to 
decide m what order they have arisen The sirjgle curve is also occa- 
sionally called a C-curve, and a double cune an S-curve 
Classification 

There are two types of scobosia 

1 Funcltonal or postural, scohosis 

2 Struclural, rigid or fixed scohosis 
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Tile distinction between tin. two 11 
diiiuitc ind is based on difforcncta m 
their pathology 

Functional Scoliosis. Tin, functional 
curve IS one which the child can correct 
voluntanly It is particularly conunou lu 
children of school age and results from 
the liabttuai assumption of some fmltj 
attitude or posture The extent of the 
defonnity is m\arnbly wntlim the ran„e 
of normal spinal movement but it 
assumes great significance when it is 
frequently adopted or niamtained for 
such longpenods that it becomes habitual 
or permanent Structural changes occur 
only in the late stages , they are com 
pensatory, and essentially similar to the 
secondary changes which follow the 
structural type When definite architcc 
tural changes occur in the course of t 
functional scoliosis, the c.ase inav then he 
more properly regarded as a rigid or 
structural scoliosis 

In about 90 per cent of the cases the curve is to the left and is 
a complete total smgle or C curve The degree of deviation from 
the middle Ime is usually shght and vanes from J to 1 inch , it mav 
even be so mild as to escape detection 

The typical features of a left total scoliosis are as follows 

1 A general curve convex to the left 

2 Elevation of the left shoulder 

3 Backward displacenieut of the right shoulder girdle andforwinl 
displacement of the left 

4 Undue proiiiinence of the right side of the back wlien the patient 
bends forward 

5 Exaggeration of the hollow at the waist-lme on the right side 

Smee functional scohosis is an expression of weak musculature, 

and of faulty posture it follows tliat it is frequently associated « 
other evidences of muscular weakness such as round shoulders relaxetl 
abdomen and weak feet It occurs as frequently m boys as m girk 
Schanz beheves that only 2 or 3 pec cent of the functional type become 
structural scohotics 

Structural Scoliosis The ngid or structural, type presents a 
completely different picture The trunk is grossly misshapen the 
spme IS deviated there is a difference between the lev els of the shoulders 
and one hip is more prominent than the other There is also an obv io‘ia 
degree of chest asymmetry, apparent both anteriorly and from bebum 
The patient is quite unable to correct the deformity voluntanlv, since 
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the distortion is due to structural alterations m the vertebree nbs 
ligaments and muscles and is therefore permanent 

Structural scoliosis vanes m degree from a gentle convexity to a 
sharp angulation know n as razor back ’ 

Tlie most characteristic feature is the backward projection of the 
nbs or luinb it trans\ erse processes m the affected region This is the 
result of the rotation of the \ettebtje The vertebral coliuun is curved 
111 the antero posterior plane and since it is a flexible weight beanng 
rod it cannot yield m another plane without its constituents at the 
same time undergoing some rotation The vertebra in consequence 
turn away from the area of maximum stress which is on the concave 
side of the lateral curve The 
bodies are therefore rotated 
towards the side of the con 
vexity 

Etiologv 

A variety of factors may 
lead to the production of scoli 
0318 and classification is ac 
cording!) difficult Indeed m 
the majority of cases no definite 
cause can be assigned Klein 
berg believes that 80 to 85 per 
cent of all coses are incapable 
of explanation 

Baum beheves that scoliosis 
IS usually due to some con 
gemtal anomaly and that al 
though most of the cases conic 
under observation only about 
tlio ago of puberty they are j,, i .tml Cur..t»,o ,r<. 

really delayed congenital scoli dic«i ly iw old rmpjema sear 

otics the causal lesions being 

a.t hwth although thaw effeot owty hcooiwa ohvvaws at this 

penod 

Fraser stresses the importance of the lateral spinal muscles in the 
production of the error He points out that the stabihty of the spme 
IS secured by a number of arrangements 

1 The method of articulation between individual vertebra. 

2 The stay influence of the long spinal muscles 

3 The supporting influence of the nbs u hich extend betw ecu the 
spine and the sternum 

4 The equal distribution of weight through the shoulder and pelvic 
girdles 

5 The multiplicity of short muscles and ligaments which fasten 
the mdividual bones together 




630 


AFFECTIONS OF THE SPINE 

The long spuidl muscJes are capable of tno Iiuds of njuscuhr 
activity— the activity of movement, phasic and intentional and the 
activity of posture, that prolonged and partly involuntary exercise of 
function which we sometimes speak of as “ tone ’ iccording to 
Fraser, it is most likely the tome or postural function of the long 
spmal muscles which maintains the spinal coluummits normal attitude 
of extension— the erect posture It is a natural corollary, therefore, to 
assume that an error in this mechanism may result m unilateral weak, 
ness and subsequent deformity He thus explains the etiohgy of tie 
postural type of scoliosis and pomts out that its first appearance is 
generally coincident ivith the school age of hfe, and especially with 
the period when the strain of mental work is first begmning to be 
appreciated 




iio 20o — The effect of a lazy altitude in the acquiaition of a Postural Scoliosis 

’lIcLennau ofGlasgou on the other hand behevesthedeforrmtytobe 
due to a primary error m the growth of the bones of the spmal column 

Jones and Lovett classify scolioses as follows 

(1) Co)igemtal Scohosts a type due to congenital malformations of 
the spine the scapula or the thorax, to some deforming ultra uterine 
pressure or to a paralysis of ante natal origin 

(2) Acquired Scohosts 

(а) Anatomical or phjaological, due to as} mmetries elscwliere than 
m the spine This group mcludes torticolhs pelvic asymmetry, pelvic 
obhqmty, eg trom a short leg and irregularities of vision '■ml of 
hearmg 

(б) As a result of pathological affections of the \ertcbr®, lhn» 
group mcludes rickets, osteomalacia tuberculosis dislocations fne 
tures, arthritis deformans, and tumours 

(c) As a result of pathological affections of the extremities winch 
cause asymmetrical postures In this group are included diseases of 
the bones and jomts of the legs or arms 

(d) Following diseases of the soft parts This group mcludes infan 
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tile paralysis spastic paralysis nervous diseases empyema organic 
heart disease scars gross abdominal or pulmonary disease acute or 
chronic mftammation of the soft parts m relation to the spme 

(e) As a result of habit or occupation The commonest cause of 
this occupational or postural scohosis is the assumption of faulty 
attitudes by children both at scdiool and at home Violm playing 
the use of the side saddle in ndmg the carrying of heavy weights with 
one arm poor school surroundings bad school furniture and twisted 
positions while writing all induce faulty attitudes and may thus 
produce severe curvatures of the spme 

Patuoloqv 

Changes in the Vertebrae The vertebne at the apex of the 
curve are compressed to a wedge shape and are called the wedge or 
apical vertebra The thinnest part of the wedge is on the side of 
the concavity and generally towards the postenor aspect of the body 
In severe cases the side of the body towards the concavity is hpped 
and synostosis may occur between adjacent wedge vertebra) In addi 
tion the vertebras as a whole are rotated towards the side of the 
convexity 

The bones above and below the apical vertebrae also show char 
aoteristic distortions m that they are twisted on their vertical axis 
to form the so called lozenge shaped vertebra) In the thoracic 
region the spinous processes ate deflected towards the convexity of 
the lateral curve 

The mtervertebral discs show early changes and at the points of 
maximum curvature are compressed and squeezed out beyond the 
edges of the vertebral bodies 

The ligaments on the side of the concavity are dense and thick 
on the convex side of the curve they are thm and lack a defimte 
lateral border The muscles on the convex side are also atrophied 
and show fatty or fibrous degeneration on the concave side they are 
hypertrophied 

The Thorax In thoracic scoliosis the thorax is not only dis 
placed as a whole towards the side of the convexity but is also dis 
torted It undergoes a twist m a direction opposite to that of the 
spine so that its horizontal diagonal is altered In a right thoracic 
scoliosis the nbs on the right side are brought nearer the front of 
the vertebral bodies and the capacity of the right side of the thorax 
IS thus seriously dimimshed The postenor parts of the same nbs are 
more angled than normally 

The development of the internal organs is prevented and their 
functional activity seriously impeded smee the pleural and abdominal 
cavities are both deformed Anemia is occasionally present and there 
13 an added habihty to pulmonary disease The heart is frequently 
displaced upwards and forvards agamst the antenor chest wall com 
monly it is hypertrophied and dilated 
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Ge’^eral Syjiptoms 

Unless there is some co existing comlition, patients with scoliosis 
are of good colour, feel well, and suffer Lttle inconvemence They 
are usually able to attend school, and their physical development is 
nearly equal to that of a normal child 

Advice 13 usually sought because of some outstandmg feature, such 
as a high shoulder, high hip, promment shoulder blades, or a sunken 
waist hne Often the dressmaker is the first to notice some mequibty 
of the hips occasionally the observant parent notices the spinal 
curvature and seeks advice for that reason In all cases the deformity 
is usually well established before treatment is sought 

Older children often complam of pam, but this is rare under the 
age of 10 It usually takes the form of a mild backache, whtcli is 
increased on exertion After the child has started to work he often 
complains of great exhaustion at the end of the day 

In severe cases, when the chest has become greatly deformed and 
sunk towards the pelvis, severe pain may arise from the pressure of 
the lower ribs agamst the ihac crests Occasionally, too, referral, or 
root, pains are experienced m the limbs, chest, or abdomen In these 
cases the pressure on the nerve roots results from the distortions of 
the intervertebral foramina 

If the abdommal organs have been crowded donn by Che nb<, 
B>*mptoms referable to gostro mtestinal disturbances may ansc, and, 
if the chest capacity is much reduced, there may be tljspncea and 
tachycardia, especially on exertion At a later stage of life painful 
secondary arthritis of the spine arises 

Although many of the patients are able to go through life inth 
little or no trouble it can generally be predicted that a curve of 
moderate seventy will become progressively more troublesome m later 
adult life 

Scoliosis in Various Regions 

Thoracic Curve The curvature is usually to the right and some, 
or all, of the thoracic vertebra? may be involved Thcjc is usually 
a slight compensatory curve in the opposite direction, either abov c or 
below the thoracic curve, or both Viewed from belund, the right 
shoulder is higher than the left and the nght scapula so elevated and 
rotated that its mfenor angle projects and is situated mucii filrther 
away from the mid hne than on the left side The nbs on the right 
side are promment project backwards, and their angulation is dwidedly 
mcreased Their downward inclinahon is greater and the intercostal 
spaces wider than normal The nght arm hangs away from the body 
and IS further from the mid line than the left There is usually » 
transverse furrow or crease at the junction of the chest and lumbar 
region on the left side while on the nght side, the normal contour 
of the waist hne is either entirely obliterateil or considerably filled out 




Congen ta abnor nal ty of lower thorac c Bp e to ‘•97 — Scol 03 s Congen ta ab orraal tj of tbe 
Tio 98 -^col 08 8 An a I anced Icgrec of adolcs cnt bcoI os s 
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The left shoulder is low and is situated on a more postenor plaoe 
than the right The left side of the chest is flattened, and a groove 
runs downivards and laterally below the scapula The flattemng of 
the chest on the left side is accentuated by raising the arm In some 
cases the left chest is actually hollow, the deepest part of the hollow 
being opposite the summit of the concavity The nbs are flattened 
and very closely placed while the waist line is always exaggented 
and the ihac crest unduly prominent 



^^h.ea the patient bends forward, the posterior projection of the 
nght nbs — the nb ‘ hump ’ — ^is rendered more prominent, as is the 
asjminetry of the back 

The marked asymmetry of the chest is also apparent from the 
front The nght side is now flattened and the left nb^ projecting 
The left costal margm is very prominent and frequently everted , the 
sternum maj be rotated on its vertical axis, so that the left bonier 
lies more anteriorly than the nght 
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In autero posterior radiographs when the curve is limited to the 
thoracic region tlie shape of the spine can be aptly likened to that 
of a question mark The two vertebra} at the apex of the curve are 
wedge shaped their bases being to the right The abnormal position 
of the spmous processes and the appearance presented by tlie articular 
facets are evidence of the rotation of the vertebral bodies The right 
costal facets since they present the laigcr surface to view appear 
bigger than tlie left 



Lumbar Curve Hero the deformity usually m\olves only the 
lumbar spine and the hips the chest and shoulders rcmaimng practi 
cally normal The curve may thus be likened to an inverted question 
mark 

The apex of the curve is at or about the third Imnbar vertebra 
In a left lumbar scoliosis m u btcb the lumbar spine is co 2 i\ ex to the 
left the most noticeable feature is the prominence of the right iliac 



tia 30 — Scol 031S Severe degree of lio 303 — ScoJ os t Mil i degree of 
razor ba L razor back 
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Lrebt>^hen viewetl from belimd On the 
bide the waist Ime is exaggerated while outht 
left, side it IS usually obliterated The left loin 
projects backwards and is more proimaent 
than the nght smee the rotation of the 
vertebral bodies to the left causes the trans- 
verse processes to become more prominent 
The left loui is also firmer and more resistant 
to touch, the right side bemg soft and jitld 
rag The pelvis is usually tilted dow nw anis on 
the left side and the left ilnc crest is there- 
fore on a lower plane There is frejuentli 
some inequality in the lengths of the lowir 
hrabs and on the side of the convtxit) of 
the curve the leg may be as much as ^ to 1 
mch shorter than its fellow 

\\ hen the patient bends forwardstheupper 
part of the back is symmetrical but m the 
lumbar region the left side projects upwards 
while the nght side is Bat or eien hollowed 
\iewed from the front the left interior 
superior ihac spine is lower than the nght 
even when the legs are of equal length lien 
the patient is seated however the autenor 
supenor spines are on. the same level 
In an antero posterior radiograph the 
lateral deviation of the lumbar section of the 
spine is V ery evident The spinous procesws 
of the lumbar vertebra? which normall> si ow 
up opposite the puddle of the vertebral bodr 
now be to the right and lua} even be opposite the right border of 
the body The right articular processes are not uauallv visible wluli- 
the left processes are seen to be to the nght of the left border of the 
bodies or even opposite the middle of the bodies The left tnusverfe 
processes are more clearij and more completely seen Tlie pehia may 
be entirelj normal and the sacrum is usually unalfected though occa 
sionally it is asymmetrical with its nght side contracted and distinctly 
smaller 

Thoraco lumbar Curves In these curves the point of maxmmni 

defonmty la usually situated at the thoraco lumbar junction 
extends from about the thud or fourth thoracic to the third or fourtli 
lumbar vertebne Lateral deflection is usually greater tlian rotation 
and the convexity is usually to the nght In the inajonty of 
compensatory curvature docs not occur although careful radiograpmc 
exammation occasionally shows a shght curve in the opposite ihrectiou 
of the upper thoracic and lower ccrvioU vertebne 

If a case with convexity towards the nght be viewed from thfi 



Fio 304 — &colioM3 Severe 
defomity m a boy of 10 
The coBvesitjf Mined the 
arm awaa from the boda 
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back the whole trunk appears to be displaced to the right, and uhen 
a perpendicular line is drawn upwards from t!ie natal cleft the lumbar 
and thoracic regions and sometimes the head will be found to he to 
its nght The nght shoulder is high, and the scapula elevated and 
rotated laterally from the mid line, so that the inferior angle is very 
promment On the nght side the nbs project backwards, the arm 
hangs farther away from the side, the waist Ime is obliterated, and the 
hip is flat On the left side the shoulder appears relatively low, the 
waist-line is exaggerated, and tlie hip prominent A furrow extends 
from the spine downwards and laterally below the left scapula, giving 
the left chest a flat or hollow appearance The downward inclination 
of the nbs is greater and the intercostal spaces wider on the right 
side When the patient bends forwards the back is asymmetneal, for 
the nght side is convex from the upward projection of the nbs whereas 
the left side is flat or concave 

From the front the defonnity la just as marked as from behind 
The whole trunk is deviated to the nght, and the nght shoulder is 
higher than the left The left hip is more prominent, and the waist- 
line markedly exaggerated The chest is flattened on the right side 
and prominent on the left, so that m girls with well developed breasts 
the left breast may appear the larger The lower nbs on the nght 
side may be close to, or even lower than, the iliac crest so that the 
lower part of the abdomen is compressed and made to bulge The 
anterior superior iliac spines are usually at the same level 

An antero posterior radiogram demonstrates the pnraaty and any 
secondary curves The characteristics of the veitebm are similar to 
those already desenbed 

The mobility of the spme depends on the seventy of the case In 
mild and moderate degrees the lateral curvature can be reduced by 
suspension or mauipulatiou, but in the severe types the thoracic spine 
becomes so fixed that manual pressure fails to correct the curvature 
Flexion and extension are comparatively unaffected 

Diagnosis of Scx>liosk 

A lateral curvature occurnng before puberty and not associated 
with pam suggests a diagnosis of scohosis When scoliosis is present 
it must be decided whether it is postural or structural in ongin, and 
the exact type of curve must be defined In each case a definite cause 
should be sought in view of the bearing it will have on the treatment 
of the error 

DiFiERtNTiAi. Diagnosis 

1. Pott’s Disease. Lateral deviation of the spme may occur m 
the aCute stage of Pott’s disease, but the pain on movement and the 
loss of spinal mobility, the elevation of temperature, and the impair 
ment of general health, are all absent m scoliosis 

2. Arthritis Deformans. Occasionally a lateral deviation of the 
spme occurs m arthntis deformans, but, although not unknown m 
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children, this is more usual m adult life The spme is then stilT and 
painful, and the autenor lumbar convexity is diminished or lost The 
lateral curvature is a gradual one, with Uttle or no rotation of the 
vertebrae 

Prognosis 

1 ^\ithout Treatment Postural curves luaj remam stationarj 
through life or may mcrcase shghtly or they maj gtaduallv progress 
to become structural 

Structural curvatures are practically certain to become more severe, 
and sometimes do so with great rapidity They may m tune lead to 
grave deformitj, and affect the general health or even tlireateu life 
by favourmg the development of pulmonary diseases 

2 \\ith Treatment If properly treated postural scoliosis should 
be permanently and completely cured 

The treatment of structural scohosis is rather a different proposi 
tion Mild degrees m young children can be cured by long cootmued 
and well executed treatment In more severe cases though great 
improvement may be obtained the deformity will probably not be 
entirely abolished The older the child the less favourable is the 
prognosis but even m old children appropriate treatment should m 
all cases lessen the defonmty 

Scoho IS due to severe congemtal defects cannot be cured, but the 
curvature can be improved 

Trbvtment 

Treatment of Functional, or Postural, Scoliosis Vs the 
essential cause of postural scolio^us is faulty pc»>ture with structural 
changes m the bones or soft parts occurrmg as late developments 
treatment should be directed to the removal of any possible cause 
In this respect the effect of improperly adjusted clothing which pulls 
unevenly on the shoulders of improper school furmture or habits such 
as the carrying of books on one side of long periods of reading in bad 
attitudes and of physical defects such as poor VTsion or dull licanng 
must all be carefully considered and their importance assessed 

If the child IS pale and weak a tonic is presenbed, mental an I 
physical fatigue ire avoided and m adequate amount of fresh nr 
and sleej) insisted ujxin 

The corrective part of the treatment consists m the employment 
of gymnastic exercises w-luch wall develop the muscles of the body 
The aun of the exerci&cs is to improve the general tone and resistance 
of the patient by increasmg the tone and strength of the muscles 
Particular attention is paid to the te education of those sjiecnl imisck 
groups which hold the body erect and m its normal synunetncal atti 
tude The ty pe vigour and duration of the exercises are regulated 
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in addition to active muscular contraction passive stretching may be 
carried out to augment the fievibility of the spine 

In a severe case the patient may exhibit a tendency to retain 
the faulty position between the exercises and it may then be advis 
able to supply a hght temporary support such as a celluloid corset 
After the condition has been corrected the exercises should be kept 
up for a long time — even for several jears — to prevent recurrence of 
the trouble 

Treatment of Structural Scoliosis The treatment of struc 
tural scohosis forms a comphcated problem since we have to deal 
with a deformity m which more or less aenous and advanced altera 
tions have occurred m the shape and internal structure of the bones 
the ligaments and the muscles of the trunk The vertebral especially 
have become grossly distorted and the mobility of the spinal column 
has been greatly reduced 

The essential objects of treatment therefore are to stretch the 
shortened and contracted tissues to re establish or increase the spinal 
mobihty and to overcome the mal position and deformity of the 
vertebra) Unfortunately corrective forces cannot be appbed directly 
to the deformed vertebra) themselves and any attempt to improve 
them must be made by atretclung the related muscles by ipplymg 
pressure to the ribs or by improving the postural attitude of the trunk 
Scheme of Treatment 

Comprehensive treatment embraces anj or all of the follovvnng 
methods 

1 Gymnastics 

2 Corrective jacket — 

(а) ’\IcCrae Aitken type 

(б) Abbott type 

3 Gjunnastics plus retention corset 

4 'Mampulation 

5 Operativ e treatment 

1 Gymnastic Exercises In the treatment of scoliosis t vo tj pes 
of exercise are employed 

(a) Deielopn ental or syi vnelncal exercises in which the muscles 
of both sides of the body are used simultaneously and to an equal 
extent They are performed while the patient assumes the best pos 
sible position i e the uear^t approach to the normal position 

(b) Gorrectiie or asyimneincal exercises by wl ich the muscles of 
one side of the body are developed more than tho^^e of the opposite 
side lu the hope and expectation that with their hypertrophy and 
increased strength they will mamtain the trunk m an iniprov eJ posi 
tion In particular the muscles on the convex side of the back are 
developed All asymmetrical exercises are performed in the keynote 
position m which the patient depresses and retracts the high and 
elevates the low shoulder and with his hand on the convex side 
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pusbea the chest m the opposite duection to try to straighten tlie 
curve of the spine 

Gymnastic treatment on the above lines has the following effects 

1 It mcreases the strength of the muscles 

2 It mcreases the mobility of the spine 

3 It improves posture 

4 It has a wholesome effect on the patients general condition 

Exercisee> are useful only in the nuldest types of structural sco 

hosis and if gjmnastics do not cause any improvement it must be 
reahzed either that the exercises are not bemg properly performed or 
that the error is too severe Lovett states that progreasive unprove- 
ment is the only entenon of efficient gymnastic treatment 

2 Corrective Jackets Before having recourse to corrective 
jackets the spine should be mobilized by some method of passive 
stretclimg One of the most satisfactory ways of domg this i& that 
devtecd bj Lovett who uses an ordmatj kiteheu table to which are 
fitted three canvas straps workmg through pullc3s The patient hes 
face downwards with the legs hangmg over the table end one strap 
encircles the shoulder girdle and another the pelvis above and belovr 
the pnmary curve respective!) and when pulled ou they tend to 
straighten out the spme A third strap surrounds the chest at oi 
about tbo level of the deformity and traction on it m the oppoaito 

Though pasaiv c stretebiUp 
helps to reduce the literal 
deviation it has little or no 
effect on the rotation of the 
affected vertehrm 
{a) Tie McCrac UtletkJackd 
"McCrde litkcii u&es a 
corrective jacket which he 
bcheves exerts a direct lu 
fluence on the trainnij, of the 
patient s postural rtfleves 
He recoguizes two distinct 
t)'j)es of postural reilev 

1 The purel) stitic re 
fle\ wludi depends ou the way 
ill which the patient balancis 
his bod) weight on bis fict 

2 The respirator)^ rcllcx 
which depends pmiianl) on 
the way in which the whole 
thoracic cage expands and 
contracts during rcspintion 

The corrective jacket 
w Inch he advises is one w Inch 


direction enhances the corrective force 
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hat) btcu evolved from the su^estioas of three orthopaedic surgeons, 
Hoke, Abbott, and Haglund Hoke pointed out that m a deformed 
thorax the bulging portion of the chest moves more freely than the 
flattened portion, and that the nb when moving towards the dorsal 
bulge exercises a levering action on the vertebrae, and so rotates them 
He believed that treatment should auu at reversing tins process, and 
the mam objectives of such treatment should be 

1 To increase the mobihty of the flattened ribs 

2 In some measure to correct, or counteract the tendency to 
rotational deformity 

He showed that better results were obtained by attempting to 
correct the rotation before the actual lateral deviation though in 
practice both elements of the deformity are really attacked simul 
taneously He treated his patients in a plaster jacket compressing 
the long diagonal of the thorax Large wndows were cut out over 
the flattened parts of the chest to enable the flattened nbs to increase 
their mobihty, thereby altering the respiratory mo\ement3 and m 
fluencmg the respiratory reflex 

Abbott stresses the importance of flexing the spinal column while 
the rotation is being corrected, and his jacket corrects the lumbar 
lordosis by flexion 

Haglund s jacket is one winch primarily influences the static pos 
tural reflex and leaves the disorder^ respiratory reflex to bo corrected 
partly by training and more especiallj by the natural effort of the 
patient to adjust himself to the new posture He aims at overcoming 
the lumbar deviation and leaves the patient to correct the thoracic 
deformity for himself 

The ^IcCrae Aitken jacket is apphed with the patient on an Abbott’s 
frame, the lumbar region being flexed to correct the lordosis In the 
case of a right thoracic scoliosis, the pelvis is fixed by a lateral band 
which pulls to the right, while a second band at the level of the pri 
raary curve exerts traction simultaneously forwards, upwards and to 
the left The flattened parts of the chest are amply padded, both m 
front and behind, and when the jacket is complete the pads are re 
moved through large windows so as to leave room for expansion of 
the previously immobile nbs Thereafter each inspiration helps to 
rotate the bodies of the vertebne towards the nud hne A trough 
may be cut over the nb humps, and through it extra layers of felt 
introduced so as to exert an added amount of compression on the 
convexity 

(b) The Abbott Jacket 

The essential features of the Abbott method of forcible correction 
are as follows The patient is placed in a position of flexion on the 
Abbott frame The pelvis and shoulders are fixed by canvas bands 
and corrective pressure exerted on the deformity by a further canvas 
band The jacket is then apphed m this position of flexion, and 
should be considerably longer on the side of the concavity Large 



6i2 


AFFECTIONS OF THE SPINE 


windows are cut out over tie flattened nbs both, behind and in front 
and small oblong gutters are cut over the nb humps through which 
pads of felt are inserted to exert pressure on the bulgmg part of the nbs 
About a week after the application of the jacket additional pads 
are inserted and thereafter frirther pads introduced up to the limit 
of the patient s resistance at intervals of about a week Tins is the 
most severe part of the Abbott treatment smce each pad exerts con 
siderable pressure on the chest and produces a certain amount of pam 
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and discomfort Usually from six to twelve pieces of felt can be 
insetted m front and half as many at the back before a new jacket 
need be applied The time dunng which this amount of packing can 
be accomplished vanes from a few %\cek3 to two mouths depen ling 
OB the ngidity of the spine and the tolerance of the patient 

Dunng treatment the results arc judged by the chnical appearance 
of the back and chest and by the ray appearances of the spine 
The chmeal appearance of the back is uniehable as an index of im 
provement m the spme because the miprovcment may be due to 
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changes m the shape of the nbs without coincident improvement in 
the shape or position of the vertebrae This deceptive appearance of 
progress is more hkely to be seen in the \bbott treatment than m 
the others and the most rehable evidence of the condition of the spme 
IS the radiological examination The degree of lateral and rotary- 
deviation can thus be accurately observed and impro\ ement estimated 
by comparing the films with those taken previously Ordinary photo 
graphs of the patient should also be taken at tegular intervals 

3 Gymnastics plus Retention Corsets ^\licnever the scoliosis 
has been corrected the plaster jacket should be discarded and replaced 
by a removable one and gymnastic treatment should be begun The 
type of jacket now used is either a quadrilateral iron one \vith pelvic 
and chest bands or a removable turn buckle jacket 



Fio 308 — Scol os $ Adjustable sup 
port with canvas si ng over the 
prominent r bs 



Flo 309 — Scobos s Double crutch type 
of support 


(а) T/e Qua Irilateral Jacket This jacket is usually made of cellu 
loid or pexa'ioid Irom a cast oi the patient s torso I’ne edges are 
reinforced by steel bands the lower or pelvic one passing round the 
pelvis the upper band encircles the chest and reaches high up under 
both axillae A further steel band passes down the middle of the 
back comiecting the two circular supports and strengthemug the 
celluloid In the case of a nght thoracic curve the left side is cut 
out to allow expansion on that side 

(б) Tie Remoxahle TumBudde Jacket This jacket is also made 
over a plaster cast of the patients toRsO The prommence on the 
cast produced by the elevated scapula is cut away and the height of 
the plaster over the high shoulder lowered by 4 to 1 inch The depres 
sions m the cast are filled up with plaster cream m order to make the 
torso approach more nearly the normal The prommcnces which 
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represent the nb humps, are also Graved down with a knife, so that 
m the completed plaster pressure will be exerted over the comexity 
of the curve A celluloid jacket is then made to fit the model, and 
divided into upper and lower halves, both of which are open m front 
to allow of their apphcation The jacket is then strengthened ivith 
steel bands, and the turn buckle appbed, along with the necessary 
straps When the turn buckle is gradually tightened the spinal curva 
ture is straightened out by slow degrees 

Two other jackets are illustrated m Figs 308 and 300 

4 Manipulative Treatment T/je Galeazzi Method of Trcatnient 
The latest and most successful of the forcible mampulation methods 
has been mtroduced by Galeazzi, of Milan First of all, the rigid 
spine must he mohihzed by a loug course of mampulation and wrench 
ing, the latter bemg done by tbe apparatus which is used for the final 
correction The apparatus (which costs £200) consists of two pieces 
of mechamsm one of which fixes tbe pelvis and the other the shoulder 
girdle Each of these cau be rotated round a vertical or a horizontal 
axis The patient stands on a platform and stoops down so that the 
back 13 horizontal, in the position of a quadruped The pelvis is then 
surrounded by a plaster case which comes down to the level of tlie 
trochanters The shoulder girdle is fixed by another plaster ease 
The two extremities of the spine are then fiexed and rotated so as 
to correct the deformity as far as possible Two bandages are passed 
round tbe trunk on opposite sides and pulled upon b) assistants, so 
as to straighten the spine further, after which a third plaster bandage 
IS applied to connect the shoulder and pelvic pieces U^uidows are cut 
in the plaster jacket opposite the concavities of the curves The plaster 
13 worn for about three months, when it is renewed in the same manner 
Cure 18 effected m about 12 to 36 months AVhether such a cure is 
pennanent may be open to doubt, and Galeazzi usually employs cellu 
loid cases for permanent wear after the cure is complete This prob 
ably represents the best of tbe mecbamcal methods of correcting sco 
liosis It is so elaborate, costly and trying to the patient, however, 
that it almost justifies the attitude of most surgeons and patients in 
considenng that the disabihty of the deformity is better tlian the 
hardship of the treatment 

5 Operative Treatment The great majority of cases of rigid 
scoliosis either cannot be completely corrected, or tend to recur when 
ever treatment is stopped In this event spinal fusion is indicated 
m order to prevent the deformity mcreasing One of the chief objec 
tions to operation is that it fixes only the posterior part of the spine, 
but despite this it is a valuable hne of treatment in carefully selected 
cases Except under very unusual circumstances only adults should 
be treated in this way Fusion of the spine is recommended by Jones 
and Lovett m patients who, on reaclung adult life, seem doomed to 
wear jackets or some other form of heavy apparatus all their hv es 

Pre operatne Treatment Before operation is undertaken the de* 
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fortuity sliould be corrected as fat as possible by other means To 
secure this the patient should be kept in bed on a ^^^utman’s frame 
angled at about 150 degrees, and he should not be allowed to stand 
up or even sit up for any purpose whatever durmg the entire course 
of the treatment After a few days lougitudinal traction ts apphed 
by means of a Sayre s haltex round the head, and a canvas girdle round 
tlie pelvis a 5 lb vr eight being attached to each Later the weight 
may be increased to 10 or 20 lb at the head and 15 to 25 Ib at each 
side of the pelvis The weights are released during meals and also 
for a dail} bath and for massage The arms, legs, and chest are 
quite free 

X ray pictures are taken every ten dajs, and it will be found that 
steady progress occurs up to the end of from four to eight weeks, 
when maximum correction may be said to have taken place 

This treatment has all the advantages of the plaster jacket method, 
but m contrast to the latter is almost entirely painless When the 
raaxunum improvement has been effected, a fusion operation is carried 
out to prevent relapse The best type of operation is that associated 
with the name of Kleinberg 

Klemberg’s Operation With the patient m the prone position, 
a vertical incision is made over the affected area, and the spmes 
and laimnco of the vertebrm exposed The various articulations be 
tueen the adjacent vertebra? are scarified, and small pieces of bone 
elevated from the lamina? and laid across the mterlaminai spaces 
The spines of the two upper and the two lower vertebra are 
split as in the Albee operation A graft may now be cut from the 
tibia Transverse cuts, at intervals of about | inch are made into 
the graft to aid its subsequent vascularization, and to add to its fiexi 
bihty and so enable it to be more readily bent and adapted to the 
curve of the spine The graft is placed in contact with the lammaa 
and transverse processes on the concave side of the curve and its ends 
embedded between the split segments of the upper and lower spmes 
The intervening spines are each split into three or more segments 
which are spread out laterally Some are turned down over the graft 
and some over the convex side of the curve The penosteum and 
muscles are then restored by catgut sutures, and the fascia and skm 
approximated in separate laj^ers 

The patient remains m bed for a week after operation without 
apparatus Thereafter he is replaced on the frame and further trac 
tion applied, with the object of mamtamiug the position of niaximum 
correction while healing is taking place Bj the end of six months 
ossification should be complete and the vertebne securely ankylosed, 
and the patient should be able to stand and yet maintain the correction 
of the back Nevertheless a hght plaster of Pans jacket is apphed 
and the back supported for at least another six months, after which 
if there is no relapse the patient is given a corset This is at first 
worn day and night, but gradually it is left off at mght, then for a few 
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hours durmg the day, aad finally altogether During this period of 
treatment gymnastic exercises are unnecessary 

Removal of a Hemivertebra. Removal of the body and the 
posterior arch of a hemivertebra is feasible m the lumbar rtgion, and 
appears to be the only means of correcting a lateral cur\’ature caused 
by this anomaly This resection is earned out through a later il lumbar 
mcision with a retro peritoneal approach The postenor arch is 
removed sub periosteally through a dorsal mid line incision, and a spine 
fusion operation thereafter earned out Such a removal is imprac- 
ticable m the thoracic region 

Fascial Transplants for Paralytic Scoliosis — Lmvman devised 
a method of strengthemng the abdommal wall m paralytic scohosis 
He introduces fascial strip transplants either subcutaneously or mto 
the rectus sheath These stnps are embedded m a radiating direction 
from the umbihcus and fastened to the costal border or to the bony 
pelvis, or between these points Lowman states that m all 12 cases 
thus treated the results were encouraging 

Summary of Treatment. The preferred treatment is evercise 
for the imld cases and continuous traction on a Bradford frame or a 
flat bed for the more severe cases and for pre operative cases 

The many mechanical methods of correcting the deformity which 
have been used from time to time suggest that no method is entirely 
satisfactory The results from the use of the turnbuckle jacket show 
the most promise at the present time and tins is the method which 
flnds most favour prior to fusion operations 

It IS of interest to record here the findmgs of the Research Conmuttee 
of the American Oithopjedic Association who reviewed the end results 
of treatment in 426 cases of idiopathic scoliosis m 1941 

1 Practically none of the patients with scoliosis are cured, if cor- 
rection of lateral deviation is a criterion 

2 In approximately 60 per cent of those treated by exercises the 
deformity increased and lu 40 per cent it remained unchanged 

3 Correction without fusion resulted in complete loss of correction 
after support was discontinued, in the majority of instances 

4 CoiTection by the turnbuckle jacket and siibsciiuent fu'»ion h is 

yvd/iftii tviV.w wi'jis. csthni typna. 'aC 

Antero -Postenor Curvature of the Spine 

(including Adolescent Round Bock, bcnilc Ky phosis. Spondylitis Deformans) 
The fcetal vertebral colutim possesses two prinianj curia, Ixjth 
convex dorsally The upper of these extends from the head to the 
pelvis, the lower affects the sacral region 

^yter birth two ‘secondary curxes develop As soon is the child 
liegins to hold the iiead erect a cervical curve appears, its coticuMty 
directed backwards, and on the assumption of the erect attitude a 
lumbar curve appears which is also concave backwards The object 
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of these secondary curves is to bimg the centre of gravity directly 
above the stance of the body 

The primary curvatures are dependent on the shape of the vertebral 
bodies , the secondary curves, on the other hand, are the result of 
the special shapes of the intervertebral discs, winch are wider m front 
than postenorly m the cervical and lumbar regions It is interesting 
to note that if the intervertebral discs are removed, the spine tends 
to resume its fcetal or infantile form — an effect commonly seen in 
“ semle round back ” 

In addition to the shapes of the bodies and of the intervertebral 
discs, normal spinal curvature depends to some extent on the long 
spinal muscles and on the ligaments binding the individual bony seg 
ments together 

Alterations m the normal antero posterior curvatures of the spmal 
column arc frequently met with m the young and the old, and many 
erroneous ideas as to their mechanism and cause have sprung up In 
general it may be said that deformed antero posterior posture of the 
spine must follow interference m one of the factors producing the 
normal curves, viz 

1 The hones — this form is seen in tuberculosis, nckets, Kurarners 
disease, etc 

2 The discs 

3 The long spmal hiwscIcs— the type commonly seen m debilitated 
children with flibbj muscles 

The forms due to mterfcrence with the disc have been placed on 
an orderly basis, and for their proper understanding some knowledge 
of the anatomy and pathology of the discs is necessary 
A Consideration of the Anatomy. 

Scbmorl’s observations are based on the routine e’caminatiou ol 
about 7,000 complete spines, removed at post mortem examinations 
is a result of a close study of them, he has been able to demonstrate 
many new facts pertamuig to the anatomy and function of the com- 
ponent parts of the spmal column Each spinal segment consists of a 
vertebral body, its neural arch, and an mtervcrtebral disc The 
intervertebral disc is an important component, and its features and 
functions will first be briefly reviewed 

The Intervertebral Disc. The disc is no longer regarded as a 
sunple structure, but as a structure of three parts 

(a) A central poriiojv — the nucleus pulposus — which is more evident 
m joung individuals, but is apparent throughout life AVbeii the 
spine is cut m sagittal section the nucleus is found to bulge medially 
from its bed, indicating that it is contamed m its central position under 
considerable tension The disc is firm, elastic, and of fluid consistence 
In virtue of a considerable fluid content it possesses a high degree of 
turgor, so that it swells or bulges out whenever the pressure of sur- 
rounding structures is removed Developnientally it represents the 
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remains of the notochord The nucleus acts as a cushion which serves 
to absorb and to distnbute evenly pressure apphed on the long axis 
of the column 

(6) A peripl eral portion — ^the annulus fibrosns or annulus lamellosiis 
— surroundmg the nucleus The annulus consists of a complex series 
of fibrous lamella , m structure it is coarser and less cellular than 
the nucleus, and it lacks the elasticity or inherent turgor of the 
central part of the disc Many of the fibres are arranged concentric 
ally around the nucleus forming a kind of fibrous capsule for it In 
addition, the fibres of the annulus estabhsh 
certam other definite attachments Thus some 
of them pass outwards from the disc, and, 
turning over the respective edges of the ver 
tebral body, sink mto the substance of the 
vertebra to form a species of Sharpcy s fibres 
Others pass out anteriorly and posteriorly to 
blend with the antenor and posterior longi 
tudinal hgaments Both these hgameuts and 
especially the anterior are closely attached to 
the surface of the vertebral bodies by penetrat- 
ing fibres which pass deeply mto the substance 
of the bone as Sharpey s fibres The coiuph 
cated annular fibres serve to fix the disc, and 
to control the strains of torsion and tension to 
which the spmc is subject 

(c) The cartilage plates two thin layers of 
byalme cartilage mterposed between the diso 
and the body of the vertebra They are present 
only over the central part of the disc, and their 
function IS to withstand the pressure of the 
nucleus and to mamtam its form and shape 
The cartdage plates are of great interest in two 
connections In the first place they arc set 
directly on the spongy cancellous tissue of the 
end surfaces of the vertebral bodies there being 
no mtervenmg la} er of compact bone as m the 
Fig 310 Round Back long booes This 13 of unportaucc m provudmg 
the means whereby the a\ascular mtorvertcbr'il 
disc gams nounshment the required substances passing directl} from 
the spongy tissue to the disc by a process of diffusion In the second 
place the fibres of the annulus onginatc ui the matrix of the cartilage, 
so that the whole disc is compacti} and firmly bound tOoCtlier into a 
single unit 

The Vertebral Body Attention lias ahead) been called to the 
fact that the vertebral bodj lacks end plates of compact bone Tlic 
major portion of the surface is finely porous since the cancellous tissue 
is uncovered Round the penphet) however, there is a raised ring 
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of compact bone — the so-calJed epipbys^l ring — aud a good deal of 
interest attaches to it. 

The upper and lower surfaces of a macerated developing vertebral 
body are not flattened as are those of the adult bone. Instead, there 
is a series of radially situated furrows, which pass right over the outer 
edge and extend for some distance on the outer surface, giving a cog- 
wheel appearance to the body. Further, the dried body is seen to 
be larger in its vertical extent posteriorly, so that it is roughly wedge- 
shaped with the apex of the wedge situated anteriorly. 

In life, the upper and lower surfaces of the vertebral body are 
covered by a cap of cartilage ; the vertebral surface of this cartilage 
is radially fluted, each fluting fitting into one of the radial furrows 
on the vertebral end surface. At about the age of 8 ossification com- 
mences in the peripheral part of the cartilage plate, which is now 
known as the epiphysis, and a small centre of ossification develops in 
the peripheral extremity of each of the cartilaginous flutings. Ulti- 
mately the various centres fuse to form a complete bony ring, and by 
the age of 25 this bony ring has usually fused with tlie vertebral body. 
The central part of the cap remains as the cartilage plate of the disc, 
and the fibres of the annulus ari^g from it gain firm attachment 
to the bony ring. It is obvious, therefore, that disturbance of the 
disc may exert a profound effect on the groivth and normal develop- 
ment of the epiphysis. 

Interest has also centred round the question of whether the growth 
in length of the vertebral column is due to the epiphyseal ring. Scheuer- 
mann believed this to be the case, and that the appearances which he 
named vertebral epiphysitis were due to interference with this. Schmorl 
has shown, however, that growth in length of the spinal column is 
produced by the cartilage plate, whereas the epiphysis is merely a 
fixation organ. 

The Importance of the Intervertebral Discs. 

From the foregoing it will be seen that the importance of the discs 
is not merely academic. Schmorl has clearly established the fact that 
they have a profound significance in spinal disease, and indeed the 
realization of their importance has provided us ivith a new conception 
of spinal pathology. The German workers have shown that the discs 
are liable to many abnormalities, and while a full consideration of these 
is beyond the scope of this work certain features may be noted. 

The spine is unique in function and in structure ; as Beadle says, 
it, more than any other part of the skeleton;,, is exposed to the daily 
wear and tear of functional activity, and this functional trauma, never 
in abeyance, can continue to work the most far-reaching damage to 
its structure. 

The main incidence of such tramua is undoubtedly borne by the 
intervertebral discs, which thus reflect, like the arterial walls, the age 
and tone of the body tissues. AVith increi^ing age.the nuclei pulposi 
lose tbeir elasticity and fluidity, and the annular fibres their defini- 
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tion These changes are very marked m those nhoso ucoupitions 
mvolve strong bodily ^\ork, but they may be observed to a greater 
or less extent m all agemg spmes While changes m the fibrous por 
tion of the disc are undoubtedly unportant any alteration m the 
cartilaginous plates is fraught with even greater significance smce 
these plates are responsible for the maintenance of the integrity of 
the discs If they are mtact the disc may perform its work with a 
fair degree of efficiency even though its substance has undergone 
considerable d^eneration 
The Pathology of the Discs 

1 Developmental and Degenerative Changes The common 
changes in the cartilage range from localized bulgmgs towards the 
spongy tissue of the vertebral body to complete collapse and rupture 
In old spines such changes are the result of senile degeneration of 
the cartilage itself or of the deprivation of support that follows senile 
osteoporotic processes in the body of the vertebra The generalized 
collapse IS seen m the increased biconvexity assumed by the disc at 
the expense of the bone and the stretchmg of the cartilage accelerates 
the degenerative processes It is probable tbit some sUght shock is 
the cause of the final rupture or fracture 

Schmorl has drawn attention to the frequency of cougemtnl errors 
in the mtervertebral discs These are of great importance m pre 
disposmg to pathological errors m the young Perhaps the com 
monest of these dev elopmcntal anomahes is the presence of localized 
hermatious ui the nuclear regions of the discs — the so called nuelcar 
expansions They occur mostly m the lower thoracic and lumbar 
regions and consist of small heimsphencal protrusions of disc tissue 
into the substance of the vertebral spongy tissue The cartilage over 
these expansions is very much weaker and thinner and represents an 
area of diminished resistance where even the shght trauma of incessant 
functional activity 13 hkelj to lead to rupture or fracture of the cartilage 

2 Fracture of the Cartilage Plates Prolapse of the Disc 
Apart from the developmental and degenerative changes described 
above Schmorl has shown that the cartilaginous plate u extraordin 
anly resistant to severe trauma and to those diseases winch affect the 
vertebral body 

The predisposing causes of rupture are 

(1) Nuclear expansion of the disc — a developmental error 

(2) Senile degeneration of the cartilage 

(3) Loss of support to the cartilage through osteoporo'>is of the 
vertebral body 

The result of rupture is the prolapse or protrusion of the titsc tissue 
mto the spougiosa — a phenomenon the recognition of which wc owe 
to Schmorl and the Dresden school of spmal pathologists The fre 
quency of the condition may be gauged from the fact that these 
observers found it m 30 pet cent of all spines cviimiied and in all 
cases of juvenile an 1 senile anteroposterior spinal curvatures 
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The presence of the disc tissue m the spongy bone of the vertebral 
body calls forth a senes of ^active changes which are designed to 
resist the process In jouth the reaction is bj the proliferation of 
cartilage and bone which leads to the hmitation of the prolapse In 
the aged the healing process is a different one, with granulations from 
the spongy tissue invadmg the disc and convertmg it into a shnvelled 
up nodule of fibrous tissue 



(“) (i) 



fla 311 

(a) N«ct on of so iutei ertebtal dbc ibimi n U>« ccutiol du leiu a il Uie U uluated a ulus 
{b) ''Urface of a xrtcbia ahonlug cleaflv tbe fortow fonaatton. 

I ) Section of a p ne sho«)a; scries ndeai expa aloos 

(</) Typical uclear prolapse Tbe brso hlos uodnle conal ta of rarl lage 

(r) Osteuporo snfthe >ett«bralbodIe8 liieinheKott tnpnofthedincahascauseda certa amou t 
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In jouth, the loss of di&c substance into tlie prolapse interferes with 
tbe function of the discs while the alterations in shape and size give 
nse to important spinal deformities In older mdividuals where heal 
mg 13 by granulation the destruction of disc tissue hinders the normal 
reaction to the changing demands of functional activity In both, 
tbe mechanical shocks transnuttcd from segment to segment of the 
spine during arduous work are no longer absorbed or distributed evenly 
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over the surface of the vertebral bodies, for they now impinge on tlie 
almost bare and unprotected bone In this way senous changes arise 
and permanent deformity becomes established 

Kyphosis in Adolescence 
(Juvenile Round Back Round Shoulders) 

Hypliosis m adolescence may be due to 

A Muscular (or postural) causes 

B Bony defomuty 

C Disc lesions — the type often called ‘ Adolescent IvypUosis, ’ or 
vertebral epiphjsitis 

(o) Tile Muscular Type 

The physiological antero posterior curvature of the spme is subject 
to so many variations, even under normal conditions, tliat it is diffi 
cult to say when the border hoe has been crossed Lovett recognizes 
four clinical t3rpes of error 

(1) Round Back Here the spme has resumed its Infantile form, 
the whole column presents a gradual thoracic l^photic curvature, and 
the cervical and lumbar lordoses ate absent 

(2) Hollow Round Back The thoracic lyplioMS is increased and 
there is a compensatory mcrease m the lumbar lordosis 

(3) Upper Round Back There is an aggravation of the curvature 
m the upper part of the thoracic region, and the head and neck are 
thrust forward 

(4) The Flat Back The spme is unusually straight and the thoracic 
and lumbar curves absent, but the shoulders are earned m a forward 
position 

TRBATMtNT 

The Flexible Case When the deformity can be reduced, either 
actively or passively, treatment should take the form of mild stretch 
mg and of supervised exercises designed to develop the spinal and 
abdominal muscles 

The Resistant Case In this type tlie vertebral coluum must be 
thoroughly mobilized by stretching which is best done by stretching 
the shoulders over a padded roll When the scapula? are thus forced 
back they tend to stretch the contracted soft tissues, in particular the 
pectoral muscles 

K the spme can by this means be rendered flexible, further treat 
ment by developmental exeicisea should be earned out A certain 
number of patients will require a corset or brace until their muscles 
have developed sufficiently to maintain the improvement secured by 
the exercises 
(6) The Osseous Type 

This occurs as a secondary deformity to disease or accident afltet 
mg the body of the vertebra, and is associated with appropnato syunp 
toms , e g tuberculosis, nckets, Kummel s disease It must be care 
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full} excluded from the other types when estimating the cause of the 
kyphosis 

Under tins heading must be included the someuhat rare condition 
of obscure origin termed vertebr.il osteochondritis or Cahe’s disease 
which however occurs earlier and is seen most comniouly between the 
ages of 5 and 10 It is cliamctenzed by pam, fatigue and localized 
lv}'phosis in the luinbo dorsal tegion A lateral X r ly demonstrates 
the disease to be confined to a single \ertebral body which is flattened, 
wedge shaped md sliows a marked increase of density In contra 
distinction to tuberculosis the adjacent inter vertebral discs are 
imalfectetl 

TftE\r\iEVi 

f he patient is placed on a hyperextension frame or a firm bed fitted 
wath fracture boards for a period of from 3 to 6 months Thereafter 
a light plaster or celluloid jacket is necessary for a short period during 
which the patient practises spinal exercises 

(c) True Adolescent Kyphosis (Scheuermann’s disease Vertebral 

JEpiphysitis) 

This condition occurs m boys between the ages of 12 and 17 and 
gives rise to a marked kyphosis which is usually painless aud winch 
affects a segment of 1 or 5 vertebnc m the thoracic spine 

Climcvl FfcvruRi-s 

The area affected shows marked rigidity The neck is usually 
flexed, the shoulders appear to droop, the chest is narrow and flat 
and the scapula prouunent It is usually possible to improve the 
deforimty only in the very earliest stages of the disease 

RaDIOLOQICAL APPEARAhCES 

These are characteristic Edelstcm points out that tlie disease 
sliows three characteristic radiological stages, viz 

(1) Flond slage—m which the vertebral body appears wedged with 
its apex to the front There is some mottling of the upper aud lower 
ring epiphyses, and the upper and lower surfaces of the vertebral body 
appear fuzzy and nnevtm Tiie rnteiveitebitd space is dirfunished 

(2) Destrucliie stage~m which the epiphyses now appear frag- 
mented, and there is often disappearance of the upper and lower outer 
corners of the body 

(3) Reparative stage — ^m which density returns to the epiphyses, 
and definition to the upper and loner aspects of the body The body, 
however, still returns its wedged appearance, winch is permanent 

In many cases there are also obvious nuclear prolapses affecting a 
senes of vertebral bodies 

Etiology 

The disease is generally regarded as a sequel to disproportion 
between the capacity of the spme and the load it has to bear, but 
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there is no clear agreement as to tlic factors bnngmg ibout this liis 
proportion The various theories may be couvemeutl) consukred 
thus 

(o) Factors diminishing the Capacity of the Spine 

(7) Circulatory dtslurbaiice aVrfiauseu suggested that the condi 
tion. was akin to Perthes disease ami was due to dimmution in the 
blood supply to the epiphyses 

(2) Infection has been suggested as the main factor The hek of 
pain disproves this theory 
(J) Endoenn dysfunction 

(4) Metabolic or chemical causes actmg on the growing epiphyte* 
(o) Congenital disc ■prolapse It is supposed that the vertebnl 
bodies are brought nearer together as a result of the prolapse and with 
the posterior articulation acting as a hmge rotary movement occurs 
so that the anterior edges of the body are swung closer together 
than the remainder The water cistern effect is lost, and pressure 
disturbance anses on the anterior part of the body, sufficient to mter 
fere with the proper development of the epiphysis and to cause wedging 
of the body 

(6) Factors causing increase in the Spinal Load 
(7) Increase m the body weight 
(2) Multiple mmor trauma^ 

{3) Shortemng of the hamstrmg tendons Lambrmudi has shoNrn 
that when the hamstrings are shortened the effect is to cause increased 
flexion at the thoraco lumbar junction on stoopmg 4s a result of 
this aided by minor trauma (eg leapfrog aud gymnastic exercises) 
haemorrhage occurs beueath the cartilage plates The cartilage is apt 
to fissure or crack and the disc tissue to prolapse 

Schmorl attributes the condition of adolescent kyphosis to a primar) 
disturbauce of the discs while Larabnnudi attributes it to trauma and 
secondary lesions of the discs The truth probably lies some^\he^e 
between and it is probable that adolescent kj’phoais is due to citiier 
congenital nuclear hernia or secondary nuclear hernia follotting 
trauma 

Diffebential Diagnosis 

The condition lias to be distmguished from tuberculosis which is 
also associated with a kyphotic defonnitj The absence of jiiin and 
spinal rigidity and the nature of the ndiological appearance rindcr 
this easj 

Trlatmlxt 

111 this form of kjphosis tho spmal error is progressive if allowed 
to go untreated but if the patient conies under treatment during tho 
early phases there is some hope that the condition may be arresteil 
Treatment should be on similar lines to that of early tuberculosis of 
the spine vnz absolute recumbency on a ^\^lltman frame with traction 
applied to the head or legs or both, for a period of 3 to 0 months 
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Towards the end of this period hyperextension and general spinal 
exercises are instituted and weight bearing gradually resumed If, 
in spite of exercises, the tendency to deformity persists, a light plaster 
jacket of the same type as that used for recent spinal fractures is applied 
in the optimmii position obtainable and exercises continued in the 
jacket This jacket is retained for about 6 months 

In the absence of s} inptoms and with the history that the deformity 
has remained unaltered for some considerable time, the opportunity 
of reduction has passed In these circumstances treatment is confined 
to the improvement of posture and muscular development by means 
of gymnastic exercises 

KYPHOSIS IN ADULTS AND THE AGED 

Increasing spinal deformity commonly accompanies advancing years 
and 18 associated with a variety of pathological changes in the spinal 
components Slany of these cases have hitherto been classed as osteo 
arthntic, and certainly the vertebral changes often bear a close resem 
blance to the manifestations of this disease in larger jomts, such as 
the hip or the knee Other cases liavc been ascribed to occupation, 
the demands of which have led to certain adaptive changes which are 
rendered permanent as the years go on Unfortunately the whole 
problem has rested on a rather obscure basis , indeed, the bowed back 
of old age has been regarded as almost physiological and few attempts 
have been made to separate or classify the varying pathological types 
When such a group of cases is analysed critically, it appears that 
several distinct types may be distinguished These may be grouped 
as follows 

(o) Spondylitis ankylopoetica 
(6) Spondylosis osteo arthritica 
Tliey may be considered bnefly m turn 
(o) Spondylitis Ankylopoetica — Mane-Strumpell’s Disease 
Tins condition winch is charictenzed the deposition of bone 
in the ligaments of the spine is encountered with increasing frequency 
It affects males between tlie ages of 20 and 35 The exact etiology 
IS unknown but it is frequently associated with the presence of active 
toxic foci m the teeth tonsils or elsewhere and not infrequently a 
gonococcal lesion has been demonstrated 

Clinical Features 

It IS rarely seen at an earl) stage because early symptoms of muscle 
and joint pains are not of such severity as to warrant investigation 
B) the time an orthopaidic opinion is sought the patient’s general 
condition has deteriorated and he has lost weight, he has a worried 
expression and complains of pim in the back of some considenable 
duration and of increasing stiffness and deformity of the spine The 
pam IS usually situated in the lumbar region and may radiate to the 
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thiglis Chest expansion is markedly dummshed and not mfrequently 
the hip jomts are already affected and a flexion deformity exists 

^lORBID \^ATOMY 

The earhest changes — u:>ually in the sacro-ihac jomts — are of osteo- 
porosis Later sclerosni and ankylosis of the sacro iliac joints takes 
place and ossification appears m the ligaments of the spme until even 
tually the whole spine may be fused mto a solid bony column As 
the disease progresses the costovertebral joints are affected so that 
the chest wall becomes fixed and only abdominal respiration is possible 
The hip joints are frequently affected 
but penpheral extension to other jomts 
IS less commonly seen 

Etiology 

It IS suppo&ed that the disease is 
the result of a toxic inflammatory re 
action affectmg the capsular ligaments 
of the larger jomts and of the spme, 
which by producing Lyperienua, leads 
to decalcification As the acute phase 
subsides, the callus made available 
locally IS redeposited on the hgaments 
The condition has aUo, therefore been 
called “Infective Vertebral Osteosis” 

THEATiLE\T 

It IS the aim of treatment to eradi 
cate any obvious toxic focus seeking 
especially any chrome gonococcal lesion 
to control the pam and check the pro 
gress of the disease by means of deep 
N ray therapy, secunng at the same 
tune the optmmm position for ankylosis 
by gradual reduction of the deformity over a period which may extend 
to three months The results obtamed recently from deep X ray 
therapy have been most encouragmg, not only from the vnewpoint of 
interrupting the otherwise almost ineVTtable progress of the disease, 
but from control of pam and increase of chest exjiansion and jomt 
mov ement 

If deformity is present the patient is placed in a bed fitted witli 
fracture boards followmg his course of radiation therapy His natural 
mclmation is to he on his Bide, but he is encouraged to ho in the supine 
position for mcreasmg periods each day until eventually he is able to 
reclme with a pillow placed under the small of the back m an attempt 
to reconstitute the lumbar curve As his posture improves extension 
of the cervical spine is obtained bv fixing the patient’s head to the 
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raised end of the bed by means of a head halter and allowing the do>yn 
ward pull of his body weight to e^rt the necessary traction 

Throughout the period of recumbency and correction of the deformity 
it IS e>sentnl tint he practise not only deep breathing exercises but 
exercises designed to maintain muscle tone and mobility of the jomts 
especially of the hips and cervical spine 

Wien the maximum correction been obtained a light plaster 
jacket IS apphed m the optimum position The jacket is retained for 
a period of about 1 year and thereafter a spinal brace of Goldthwaite 
type is fitted 

If the patient is seen only when both hip joints are ankylosed division 
of one or both femoral necks will provide a pseudarthrosis which will 
allow the patient greater freedom of movement and the ability to sit 
m a chair 

(5) Spondylosis Osteo arthritica 
This includes several disease entities 
1 True Senile Kyphosis 
Morbid A>ATOiiY 

The whole spine appears remarkably well preserved but the ver 
tebral bodies are somewhat wedge sbap^ In their major portion the 
discs appear relatively normal but there are constant changes at their 
anterior edges \ arying from patches of necrosis or fibrosis to total dis 
appearance In the latter event the adjacent vertebral bodies may 
be joined at their anterior edges by bandsof 
spongy bone The changesare mostmarkc<l 
in the upper and middle thoracic regions 
The ExPLANATIo^ of the Changes 
Schmorl has demonstrated beyond 
doubt that the earliest phenomenon is the 
necrosis of the anterior part of the disc 
He suggests that it is a natural response 
to the greater degree of strain exerted on 
tins area of the disc especially m those 
whose occupatiou is heavy and demands 
continual stoopmg Tlie necrosis leads to 
tears in the annulus and finally to the 
complete dissipation of the disc as a re 
suit of w hich the anterior ends of the two 
opposing bony surfaces are forced mto 
contact Long contmued pressure of this 
kind leads to bone absorption and the 
body of the vertebra gradually assumes 
a wedge shape If the antenor ends of 
the cartilage pi vtes are at the same tune 
destroyed the adjacent bodies may be 
come ank}]osed by bridges of new bone 
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The significant features of the disease therefore are (1) Kyphosis 
due to 

(o) Necrosis of the anterior parU of the disc 

(6) Bone absorption at antenor edges of the \crtebral body 

(2) Relative health of the mam mass of disc substance 


2 Spondylosis Deformans 

'\IoRBiD \natomy 

The most typical feature of this form of disease is the generalized 
degeneration of the mterveitebtal discs These degenerative changes 
may take the form of brown degeneration or necrosis lu many 
cases the disc is prolapsed and mvaded by granulation tissue so that 
it 13 present only as an inert fibrous nodule 

The shape of the actual vertebral bod} 
13 usually unchanged but the epiphjseal 
nngs may be flattened out Charactens 
tically there are osteophytes of varying 
size on the antenor and lateral edges of 
the Vertebral body These he a little 
below the outer edge of the epiphyseal 
rmg and proliferate so as to ov erlap the 
intervertebral space until eventually oste 
opbytes from adjacent vertebrae may fuse 
together These osteophytes tend to bu 
arranged in rows and adjacent nodules 
are usually connected by raised bonv 
ndges on the antero lateral surface of the 
body It seems clear that this marginal 
bone proliferation is the resuR of^inormal 
tensions on~ the fibres of the anterior 
lougitudinal ligament and the Tony nd„es. 
actually reproduce with faithful accuracy 
the direction of the Lgamentous strands 
Tie condition tl ereforc las been called poly spondy litis nnrgimlis 
\s a whole the spine may or may not show a kyphotic defonnity 
nsnaWy it docs but the kypbo»v» must not bt considered a part of 
the spondyhtic process Rather it is the result of a co existing senile 
kyphosis 
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Tut Sequence of Events 

These changes have been carefully worked out by Scltniorl and 
are well described by Beadle Formerly this condition w is referred 
to as osteo arthritis or as spondy htis deformans Since the bulk of 
the changes affect the discs an! the vertebral bodies where there are 
no joints in the true sense of the word the former term si oul 1 1 e 
discarded In the absence of evidence of an mfiauiinatory process 
the term spondylitis shoul! also be avoided and hence Schinorl has 
coined tl e term spondylosis 
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Tlie c'^sentiil fictor in the process is obviousl} the den;enPEati oa 
m tl e disc s is these \v istc there Tcsults an iiicre-iserl iiiobijity of th e 
vertebre one on the othe r and the consequent continuou s tugging on 
the fibres of the 'interior lon gitudinal l igaments uhicli are close ly 
att ached to the front and sides ot the vertebr-e, leads to th e prod uc 
t ion of bom exostoses or osteophyte s The looser attachment of the 
posterior lip,ainent prevents the gross changes seen anteriorly but 
occasiomlli s nnll os tco iihytes arc found on th e po sterio r., surface of 
the aertch ril bodies vs \\eH 

TJio occasional absence of hyphotic deformity is due to the fact 
that the disc deoeneratiou being diffuse and the posterior interver 
tebral articulations looser than in }outh the bodies of the vertebras 
sink tOoCtlior more or less squarel) Nevertheless kyphosis ls a fre 
quent accompaniment and is due to a greater or earlier degree of 
d egeneration m the anterior edges of the discs together with, the 
habitual assumption of postures which throw severe strains on the 
front parts of the vertebral bodies 

Bechterew s Disease The term Von Beebterew s disease 
is applied to a sp ondylos is deformans affecting the upper tlioracio 
region hut associated with root 'nain mu^ulat a\a 8 tin g an d som e 
sousory disturban ce The bone changes are assoc.iatecLj’ath degen era 
tiv e changes m__tJio spina? co rd but the exact jiaturc of th e dise ase 
IS unknoivn 


3 Senile Osteoporosis of Che Spine 
"Morbid Anatomy 

In this fonu of senile spine an osteoporosis of marked degree 
18 e\enlj distributed throughout the spine The bone trabecul© are 
largel} absorbed and replaced by marrow The discs are usually in 
a state of excellent preservation and bulge inarkedlj into the atrophied 
spongy tissue of the vertebral bodj 
Viewed as a whole the spme is grosslj 
deformed owmg to the softened \erte 
bral bodies being unable to witfistand the 
supenneumbent weight 

Till E\pianation op thf Pbocfss 

It seems that this t}^pe of spuial de 
formity is common m those who through 
the hght nature of thcirworkorprofession 
or tlirough the mherent strength of their 
constitution escape the common stresses 
of advancing age namely degeneration of 
the discs or senile kyphosis Schmorl 

beheves the absorptive process IS analogous Dsetan i.ho» ng the nai u ng 
to an atrophy of disuse ‘ 
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Summary of Kyphosis m Adults and the Aged 

The continual strain on the individual components of the spine 
inevitably leads to a series of degeneratiie changes as age .idvance* 
These \ary according to certam inherent tendencies, and tbi. nature 
of the mdividnars employment or exercise Other things bemg equal, 
the changes fall naturally into three groups 

1 Degeneration m the anterior parts of the discs, n itli ky pliosis 

2 Degeneration m the entire disc, with neu bone fonmtiou, inth 
or without kyphosis 

3 Degeneration in the vertebral body, ivitb marked dtformiti 

The trend of modern opinion is to regard the spinal clnagts ills 

cussed above as the mevitable sequehe of odiauciug years In many 
cases the condition has httle beyond a pathological interest, and treat 
meut IS impossible or useless The mam. interest of Schmorl’s work 
up to the present is, therefore, concerned until accurate diagnosis 
rather than treatment 

An accurate knowledge of the underlying pathology will lead to 
the elucidation of many preMoudy obsciure radiological appearances 
Thus It la now known that increased biconvexity of the uitervcr 
tebral discs is evidence of amende osteoporotic change m the vertebral 
body, and the condition can be differentiated xnth certamty firoui 
spondylosis deformans uhieh is associated uith ]o»3 of the mterier 
tebral space and the lavish production of marginal o»tcophytes Pro 
lapse of the disc reveals itself as an area of increased density m the 
substance of the vertebral body In the senile kyphotic spine the 
radiological appearance is distinctive, the widespread curvature, the 
loss of the mtervertebral space at the anterior aspect of the body, and 
tbe atropbic change at the antero superior and antero-infenor angUs oT 
the body are charactenstic 
Climcal Featubes 

The chmeal features of Spondylosis Deformans the so called osteo- 
arthritis of the spme, being a common condition of adult males must 
be considered m some detail It occurs m the lumbar spine an area 
which is mobile and therefore most liable to the tr lunia of ov er exertion, 
and 13 thus seen most commonly m patients whose occupation, such 
as coal mmiug and dock labouring, have incurred strain over a period 
of many years 

It IS frequently demonstrated radiologically that considerable 
arthritic change may be present m the lumbar spine and the patient 
remam symptomlesi, Some factor such as a recent minor injury, 
increase m weight or the presence of an active toxic focus is usuallv 
responsible for the onset of symptoms 

In the earliest phase the patient is conscious of Ins back and has 
difficulty m carrying out certain movement's Tliere is frequently a 
history of attacks of “lumbago” Kt a later stage the pam never 
completely disappears, one attack mergmg mto another With each 
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successive attack tlie spinal symptoms become more marked and 
movements more limited Pam is present particularly in the mornmg 
when he straightens up after bending Thus he often notices that 
he has difficulty m putting on Ins boots The pam and stiffness progress 
with remissions until eventually the whole spine is involved 

Sensory symptoms become promment later and are due to pressure 
on the nerve roots as they leave the spmal foramina They may occur 
before any radiological evidence of the disease is apparent ’Motor 
root sjmptoms are uncommon 

When ostcophvtes are present the Y ray picture is characteristic 
In the degenerative form the vertebrae are atrophied and the vertebral 
shadow uneven In the more advanced cases a mottling or stipphng 
of the vertebral shadow is evident 

The remaining forms of senile kyphosis are evidenced by a change 
m the figure The individual loses in stature and carries himself with 
a pronoimced stoop ivith the head and shoulders apparently tlirust 
forward 
Diagnosis 

In addition to distinguishmg between the different members of this 
series senile kyphosis must be distmguished from those diseases of the 
vertebral boly which result m deformity These are mainly tuber 
culosis— rare at this age — Paget s disease Kummel s disease and 
secondary malignant deposits The differential diagnosis presents no 
difficulties if full account is taken of the cimteal history in conjunction 
with the radiological features 
Tbeatiient 

The treatment of spondylosis may be considered under two headings 

(1) General 

(а) The eradication of toxic foci m the teeth tonsils gemto urinary 

and gastro intestinal tracts 

(б) Correction of postural defects 

(c) Reduction of weight 

(d) The possibility of a change to a less arduous occupation should 

be considered 

(2) Local 

The coimiioii physio therapeutic measures of massage radiant heat 
and diathenny are all of service m reheving pam and accompanying 
muscle spasm When the acute phase has passed to these methods 
of produemg local heat are added graduated exercises to mamtain the 
maximum range of mobility 

In the absence of gross osteophytic formation or activ e toxic focus 
considerable relief of sjmiptoms may result from gentle manipulation 
of the lumbar spine In more advan^ cases recumbency on a Whitman 
frame or firm bed may be necessary to reduce the deformity prior to 
the fitting of a spmal support 

The remaining conditions in this senes are seldom amenable to 
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active treatmeut, but if pam is a prominent feature the use of i spinal 
brace will afford a considerable measure of relief 


Spina Bitlda 

The term spina bifida is applied to a congenital gap m the \cr 
tebral column through which the coutcuts of the spmal canil mi\ 
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be protruded It is a distressing and a grave dcfonuit}, and is s.ud 
to occur about once in everj thousand births Alanj of the pitituts 
do not survive birth aud many others die m the earl} months of life 
Fraser states that 80 per cent die m the first }ear of lift 

Morbid \\atojiv 

Five vantties of spina bifida are recognuod 
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1 Meningocele Iliroujjh a cor^emtal defect m the posterior 
wall of the spmal column there is a sacuhr protrusion of the dura 
mater Thia dural sac is attached to the parent membrane by a narrow 
neci It contains cerebro spmal flmd but no nerve tissue 

2 The Myelo meningocele There is usually a large gap m the 
posterior wall of the spmal column through which protrudes a sac 
whicli IS more often sessile than pedunculated It contains both spinal 
fluid and nerve tissue the latter varying with the level of the defect 
Von Recklnihauseii reco„mzes three areas on the surface of the sac 
of 1 myelo meningocele 


Fio 3J7 — 5/71153 B fida Spec iio JJ8 — SpMH Sd»o£ the Srstimd second 
n eu show ng the nerres lumbar vertebrae 

lea ing the spmal canal 

(a) The central area the medulla vascul<»a — which is recognized 
by an overling area of granulation tissue 

(b) Surrounding it the zona epitheho serosa covered by a thin 
pelhcle of serous membrane 

(c) The zona dermvtosa — a coveruig of skin w hicli is often thickened 
and hairy The sac contains cerebro spmal flmd and nerve tissue the 
latter being attached to the medulla vasculosa of the sac 

3 The Synngo myelocele In this type the spmal cord itself 
forms the actual lining of the sac and la thinned out into a cyot by 
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distension of its central canal The skm coveniig the sac is well 
formed and imiform but is often pigmented and co\ ered with a thick 
growth of hair 

4 aiyelocele This deformity occurs most cominonl> m the 
lumbal legioQ where normal closure is longest delayed The defect 
appears as an elongated fissure with edges scarred and irregular and 
co\ered with telangiectases or surrounded by hair Cerebrospinal 
fluid escapes from the sums which is m direct commumcation with 
the central canal of the spinal cord The condition is rarely com 
patible with life and is never ameuable to surgical treatment 

5 Spina Bifida Occulta Here the development of the canal 
has gone on to a further degree and is fairly complete, but a defect 
exists m the vertebral laniin® Though tliere is no actual hernial 
protrusion of the dura the membrane is often connected to the skin 
by a fibrous band u Inch passes through the bony hiatus and is known 
as the membrana reunicns Tumours such as hpomata or angiomata 



are sometimes present either outswje or inside the vertebral canal 
The skm overljing a spina bifida occulta shows m many cases 
a localized overgrowth of hair The membrana reuniens, accord 
mg to Fraser does not increase m size in proportion to the growth 
of the spmal cord so that sometimes about the teuth or twelfth jear, 
it may prove to be too short and so lead to compression of the cord 
bj traction Various paralyses may then result 

Tue Clinical Picture 

The climcal features may be discussed m three groups 

1 The tumour 

2 The nervous symptoms 

3 The associated deformity 

1 The Tumour The tumour is situated m the mid line and is 
mo»t frequentl) found m the lumbar or lumbo sacral region It is of 
variable size and is increased by expiratory acts such as cr} ing It is 
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yielding and fluctuating and often transparent on tians illumination 
The luatus of the spinal column is demonstrable m the radiograph 

2 The Nervous Symptoms These vary with the degree of the 
spmal defect and may bo absent m a memngocele or spina bifida 
occulta but very marked in the other varieties The motor tracts 
suffer most severely and there may be complete paraplegia with mus 
cular wasting and contractures Sensory disturbances are usually 
extensive but limited to the lower Umbs while trophic disturbances 
are common particularly perforating ulcers of the foot 

3 Associated Deformities In many coses of spma bifido other 
deformities are present affecting the spine itself or the lower limbs 
e g iiial formation of the \crtebne congenital dislocation of the hip 


Fio 320 — Sp na Bifida of the Occult Tio 3*1 — Spma Bifida of Cemcal 
Type Vertebr* 


contracted knees claw foot etc Hydrocephalus is often associated 
with the condition 

Diagnosis 

The nature of the error is usually obvious but a spma bifida occulta 
may only be recognired by ratbosropy In the diagnosis of the type 
of spina bifida a radiograpli taken a^r an injection of oxygen into 
the sac gives valuable help as it shows the distnbution of any nerve 
structures within the sac 

Treatment 

After birth the part should be carefully protected and the skin 
treated each day with spirit and antiseptic dusting ponder 
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The only kind of active treatment to be considered is operation 
and this is carried out as soon after birth as possible Leakage from 
the sac, ulceration of the surface, co existmg paralysis of the limbs 
a patulous anus, absence of the anal reflex or constant dribbling of 
unne, poor general health and the presence of hydrocejihalus are all 
contra indications to operation 

The meningocele is the most smtable, the myelocele quite unsuit 
able for operative interference The ami is to excise the sac, to reduce 
or remove the contents and to repair the defect by a strong covering 
of skm and muscle 

The cbild is placed on an angled Whitman frame \Mth the head 
do\\n This position is maintained throughout the operation and for 
at least 6 da} a afterwards If the defect is m the lumbar region, 
rubber dam is glued above the buttocks to prevent contamination 
4. transverse elliptical incisiou is made to encircle the tumour, and the 
memngcal sac freed down to the gap m the spme The sac is opened 
and the contents dealt with according to the type and distribution of the 
nerve structures In a meningocele the sac is completely excised and the 
gap closed by suture^ In a myelomeningocele the vascular area con 
tarns nerve cells from which nerve roots may take origin, and it should 
therefore be carefully preserved The termination of the cord and 
the nerve roots should be freed from the sac wall and returned to the 
vertebral canal In a syringomyelocele the whole c}st should be 
replaced after its size has been r^uced by tappmg 

The edges of the dura ate carefully repaired by a continuous suture 
of fine silk or knen thread The gap m the vertebral column is closed 
by musculo fascial flaps Restoration of the bony canal lengthens the 
operation increases the shock and is unnecessar} 

In spina bifida occulta operation is mdicatcd only if signs of cord 
compression develop m later childhood The operation consists m the 
removal of the fibrous baud which umtes the dura to the skm, or of 
the extra dural hpoma if such exists The track formerly occupied 
by tbe fibrous band is then carefully obliterated 



CHAPTER XIV 

ATFECnONS or THE SHOULDER JOINT 

Injuries in the region of the shoulder ate common and tlie effects 
of trauma are demonstrable m all the components of the shoulder 
The joint itself is frequently dislocated and fractures m tins situation 
are numerous These major injuries are luually described in general 
text-books and will not be discussed here 

The minonnjuries however are of great importance Damagetothe 
soft tissues to the joint surfaces m the absence of dislocation and to the 
bony components in the absence of actual fracture have all to be con 
sidercd They assume increased unportauce from the fact that although 
apparently trivial thej frequently lead especially m older persons to 
functional disabiht) even after prolonged and painstaking treatment 
\\atlans from a consideration of the comparative anatomy of the joint 
suggests that the slow or incomplete return of function can bo explained 
by its recently acquired capabilities He points out that despite the 
gradual evolution of orthograde man there has been no development 
of new muscles Those which were adapted to plantigrade action i e 
vith the body held horizontally have merely had orthograde functions 
superimposed on them Mans ability to raise and maintain lus arm 
above 1 is head is thus a late acquisition in the evolution of his muscular 
apparatus and is therefore correspondingly unstable It folio vs tlat 
whenever the limb is disabled this most recent function is the fir&t 
to be affected and the last to recover Probably the most important 
of the movements of the shoulder at least m its relation to trauma 
IS that of abduction and a clear conception of this is es&eiitial not 
oi ly for appreciation of the effect of sho iller injuries b it of the nerve 
lesions m tlis situation as neJl 

Abduction from tl c hanging position is begun by the contraction 
of tl e deltoid but to permit of this the head of the humerus must 
be held firmly against the glenoid by the contracting supraspmatus 
and its associated transverse muscles During abduction of the ann 
by the deltoid the head of the humerus tends to slip upwards over 
the glenoid fossa The supraspmatus pullmg transversely holds the 
articular surfaces firmly together and m this way supplies a fulcrum 
against which the deltoid works IMien the supraspmatus is paralysed 
or tom therefore abduction is considerably interfered with par 
ticularly m its imtial stages The deltoid cames the atm practically 
to the horizontal position and m this position the greater tuberosity 
667 
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rests agamst the under surface of the acromion Further ilxluction 
takes place luamly by the lateral rotation of the scapula on the chest 
wall, but m addition Alartm has shown that there occurs a lateral 
rotation of the humerus at the glenohumeral joint This series to 
roll the greater tuberosity baclovards out of contact %vith the acromion 
and permits the last few degrees of abduction to be carried out 

It IS a noteworthj feature of shoulder mjunes that e\ en after tnnil 
trauma abduction of the shoulder appears to be hniited In inanj 
cases it will be found that m point of fact pure abduction is not 
restricted but that loss of the all important external rotation may 
create this impression byabohshiog the terminal part of the movement. 
Two miportant deductions may be drawn from this 

1 It 13 important m severe joint mjuries necessitating immobiliza 
tion to keep the arm laterally rotated 

2 In mampulatmg a stiff shoulder, it is miportant to restore the 
lateral rotation before full abduction is attempted 

A detailed descnption of the anatomy of the shoulder joint uonid 
be out of place here, but attention may be called to the wide raugc of 
movement m the joint, and the fact that the attachment of the arm to 
the body is effected prmcipallj by muscles The importance of care- 
fully applymg the pnnciples of muscle balance when treating injured 
shoulders is thus apparent The location of the sub deltoid bursa, 
and the relationship of the circumflex nerve to the surgical neck of 
the humerus, m which situatiou it is pecubarly exposed to uijurr, 
should also be borne m mmd 

Injury to the shoulder is constantly followed bj pam, hmitatiou of 
movement, and muscular atrophy Pam m this region, howev er, may 
be produced by lesions elsewhere than in the shoulder itself Vanous 
cervical, thoracic and abdommal lesions may be responsible aud it is 
important to realize that such referred pam may m time lead to actual 
limitation of movemeut and stiffness of the joint The capsule of the 
joint becomes relaxed from the disuse which follow t> the referred pam, 
and the mechames of the joint are eventually so deranged that injury 
and mflammatorj changes result The pam is referred through the 
phremc uerv e and Cope has attempted to locahze the causal lesions 
by mapping out the exact site of the referred shoulder pam Thus pam 
m the clavncular area i e over tlie front of the shoulder, is referred from 
a lesion m the anterior part of the diaphragm Pam over the supra 
spmatus muscle follows a lesion of the postenor part of the di iphnigni 
In lesions affecting the dome of the diaphragm the area of refireucc is 
ov er the acroimo clavicular joint \\ hen both shoulders are painful the 
lesion IS usually situated m the central tendon of the diaphragm 

In a recent study of 56 coses ui which the chief complaiut was 
shoulder pam, 1-1 were apparently produced by lesions without the 
shoulder These cases included 3 of cervneal nb, 3 of cervical arthritis, 

1 axillary abscess, 3 of pleurisy, 1 of tuberculous pleurisy, and 4 with 
gastnc disorders 
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J C0%SlDEIiAT102^ OF HIE \ AltlOVS LESIONS 
Sprain of the Shoulder Joint 

V sprain results when the shoulder joint is wrenched and the normal 
hinits of its movement are exceeded Owmg to the shallowness of 
tlie glenoid cavity two abnormal movements may be produced at this 
joint namely forward and backward movement of the humeral head 
m the glenoid cavity These displacements may be produced by falls 
on the back or front of the shoulder or upon the elbow or hand 
when directed backwards or forwards The capsule the synovial mem 
brane or the ligaments may be stretched or torn either alone or in 
combination There is usually an extravasation of blood into the pen 
articular tissues and occasionally the effusion may involve the tendon 
sheaths so that sprains of the shoulder are likely to be followed by 
periarticular fibrosis or adhesions The shoulder region is swollen and 
painful the pain being most mteuse when the patient attempts to move 
the joint m the direction winch produced the injury In nervous 
patients exaggerated symptoms may follow slight strams or even 
excessive use of muscles In such cases oxtremo pam is felt not only 
over the shoulder but also doini the arm so tliat neuntis is sometimes 
diagnosed There is no tenderness over the nerve trunk however 
and sensory changes are absent 

In arrmug at a diagnosis radiography should be employed to ex 
elude bone damage Sprains of the shoulder may be incidental to 
some other more serious mjury such as a CoHes s fracture and may 
pass unnoticed at the time 


Treatment 

In the treatment of shoulder sprain the complication to be most 
feared is the formation of adhesions from prolonged inimobihzation 
Accordingly from the earhest stage the shoulder should be moved both 
actively and passively after the application of some form of heat 
therapj To ensure a good functional result the arm should be retained 
at an early stage in full abduction with a certain degree of lateral 
rotation by means of an abduction or platform sphut In later cases 
accompanied by marked hmifcation of movement it may be necessary 
to manipulate the joint under an auKsthetic and apply an abduction 
sphnt thereafter Diathermy massage and the re education of muscles 
constitute m all cases the subsequent treatment The injection of 
DO 60 c c of normal saline under the acromion is often beneficial 

Muscular Strains in the Shoulder Region 
The muscles m this region which are most commonly injured are 
the deltoid the biceps the medial rotators and more rarely the lateral 
rotators Muscular lesions are distmgmshcd by the fact that the muscle 
18 painful when it is actively moved when resistance is offered to its 
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movement and when it is passively stretched The pam is referred to 
the site of the strain and if any of the fibres have ruptured there may 
be acute pain on pressure at this particular spot When a superficial 
muscle like the biceps has been completel;^ torn through a prominence 
IS visible at the site of rupture when the muscle contracts 

(а) The Deltoid The deltoid abducte the arm only when the head 
of the humerus is fixed against the glenoid by the supraspmatus 
Otherwise ita first effect is to draw the head of the humerus upwards 
agamst the under surface of the acroimoa Loss of abduction there 
fore must not be attributed to deltoid insufficiency until a complete 
mvestigation has been earned out ^\^len the deltoid muscle is stramod 
active abduction is either greatly restnet^ or painful Passive abduc 
tion IS casdy earned out but if the patient is asked to hold the arm 
m the abducted position acute pam is felt and the arm falls lunply 
to the side 

Gross rupture of the muscle is unusual the more common lesion 
consists of rupture of a loeahzed group of muscle fibres 

(б) The Supraspmatus Injury of this muscle is so important aiul 
y et 80 rarely recogmzed that a special section is dev oted to it (page 676) 

(c) Tie Biceps The mam function of the biceps is to supmate 
the forearm and to fies the arm at the shoulder jomt Flexion of 
the elbow is a secondary effect 

Bicipital lesions uot ii^requeutl) take the form of a complete dis ision 
of one of the muscle bellies which is usually casil) recogmzed "W hen 
the muscle actively contracts a tumour appears at the site of rupture 
and disappears wheu the muscle is relaxed ^\hen the tendon is 
injured pam is experienced at the shoulder joint when the forearm is 
actively supmated, and there is tenderness over the tendon as it lies 
in the bicipital groove 

(d) Rupture of the Loug Head of the Biceps is a rare but occasion il 
lesion According to Harris there have been 100 cases reported m the 
literature In most cases there is a history of injury which may take 
the form of hftmg heavy weights or violent extension of the forearm 
while flexion is bemg earned out, while in some cases tlio rupture 
appears to have been spontaneous dunug the performance of normal 
movements The latter eventuahty has been supposed due to gradual 
attntion of the muscle as a result of its constant playing o\ er an irregu 
lanty of the bone m the region of the surgical neck a sequel to a former 
fracture Occasionally the tendon shows a degenerative change duo 
to prc-cxistmg arthritis or pen arthntis 

The clinical features are characteristic The muscle belly shows a 
bulbous enlargement in its lateral half and is situated at a lower JevtJ 
than on the opposite side There is often some diacoloration m the 
region of the medial margin of the biceps at its upper part Flexion 
and extension of the elbow produce pam 

Treatment should be by operation the results of this being satis 
factory The rupture is exposed by an antcro-Iateral incision ov cr the 
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upper end of the biceps belly and the eiuis identified The bicipital 
fascia covenng the tendon m the bicipital groo\e may need to be 
divided if it has not already been ruptured along with the tendon 
The suture is earned out with the elbow flexed (See also description 
m Chapter XX ) 

Recurrent dislocation of the long head of the biceps may follow 
tearing of the bicipital fascia 

(e) Tie Medial Botators The muscles which produce medial rota 
tiou of the humerus are the pcctoralis major and the subscapularis 
The former is palpable in its whole extent and mjury can be readily 
detected but the subscapulans attached as it is to the capsular liga 
meut and to the lesser tuberosity is more deeply situated In strain 
of these muscles pain is experienced during active medial rotation 
particularly if this mQ\ ement be resisted Inflammation of the bursa 
separating the anterior part of tlie shoulder capsule and the base of 
the coracoid process is also associated with pain on medial rotation 

{/) TI e Lateral Rotaiors The infra spinatus and the teres minor 
produce lateral rotation Strain of these muscles is uncommon It 
may result indirectly from traction on the muscles or from direct 
injurj 

Acute Synovitis of the Shoulder Joint 

Synovitis is less common m the shoulder than m the knee ljut when 
present it la painful and difficult to treat It may be caused by injury 
or may be duo to a local infection os m so called rheumatism and it 
is found in association with inflammatory conditions of the neighbour 
mg buisee or tendons In the early stages of tuberculosis and artbntis 
deformans there is also a certain degree of synovitis 

The jomt is swollen and movenienta are painful particularly when 
the arm is allowed to hang supported only by muscles and capsule 
The synovial effusion is most obvious in the delto pectoral groove 
where the jomt may be aspirated should the diagnosis be m doubt 
Diagnostic aspiration may also be performed between the acromion 
and the head of the humerus insertmg the needle horizontally and 
then downwards and backwards Vn effusion into the sub acromial 
bursa 13 best evacuated from the lateral aspect the needle bemg 
inserted just below the middle of the posterior edge of the actormoni 

Synovitis of the shoulder is treated m a position of abduction on 
the lines laid down in Chapter VII 

Arthritis 

Arthntis of the shoulder presents the same features as artbntis else 
where and as it often co exists with other manifestations of the disease 
the function of the other joints should be investigated in every case 
There is some restnction of all the normal movements rotation bemg 
first affected followed by abduction the limitation of which may be 
masked by deflection of the body or hy scapular action Pam apart 
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from pam on iao\enDent is usually sbght in tLe early stages but 
tenderness can be elicited by palpation o%er tlie front of the joint 
In the later stages pam is often referred to the insertion of the 
deltoid 

Arthritis may exist for many months wthout producing any radio- 
logical evidence of its presence and it is probable that the relatuely 
late occurrence of radiological change is the result of the non weight 
beanng function of the joint In the early stages the only abnormahty 
visible may be an mcreased density of the soft parts but eventually 
the typical \ ray picture of arthritis is obtamed 



ilo 3 J — Ostra artbntia of the acromio-clavicular Joint 


In arthritis foUouang trauma the paui usually continues fur about 
two months and during this penod the joint should be adequately 
immobilized in the abducted position \\ hen the pam has become 
limited as it usually does to the insertion of the deltoid a stnp of 
adhesive plaster may be placed round the upper end of the humerus 
and the piticnt allowed to move Jus arm Alovcmcnt slowlv mcrcasts 
under the influence of massage and gentle passive motion but if rcsis 
taut manipulation under an amestlictic may be attempteil to break 
down the pen articular adhesions This is done only in the late stages, 
and the p,rcatc5t care sliould be taken lest a spiral fracture, of the 
humerus be produced In the case of the right shoulder the iiiampu 
lators left baud supports the scapula and acromial rtoion the ri^ht 
hand grasps the upper third of the humerus, while the pitients arm 
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lies along the surgeon’s forearm Leverage can thus be exercised 
through the elbow of the patient with little danger, as the upper end 
of the humerus is protected The joint should be moved once in 
each direction Aa in arthritis elsewhere, a careful search should be 
made for infective foci nhich» if found, should receive treatment 

Bursitis 

(a) Sub-Deltoid, or Sub-Acromial, Bursitis The sub- 
acromial bursa lies under the upper part of the deltoid muscle, and 
extends upwards underneath the acromion process It separates the 
greater tuberosity of the humerus from the deltoid muscle and the 
acromion process Although frequently dmgnosed, it is doubtful 
whether primary affection of this bursa is as common as it is supposed 
to be, for any inflammatory process m\olvmg the joint will m time 
imphcate tlie bursa Since abductiou is the position of choice m 
treating shoulder lesions generally, as well as sub deltoid bursitis 
specifically, any improvement m shoulder symptoms followmg such 
treatment cannot be accepted aa incontrovertible evidence of the 
bursal affection alone Indeed, most authorities believe that the bursa 
13 infected only secondarily to the joint structures and never alone 
There ate cases, however, where loose bodies can be felt, oi can be 
shoun by X ra) exaimuation , m these coses there is a localized suell 
mg and pain confined to the region of the bursa on abduction of the 
shoulder joint Tenderness can bo eUcitcd just below the acromion 
process to the lateral side of the intertubercular sulcus, but this ceases 
^^hen the arm is abducted, as the bursa then disappears under the 
acromion and cannot be palpated 

(b) Sub-Coracoid Bursitis The sub coracoid bursa is situated 
between the tip of the coracoid process and the capsule of the shoulder 
joint , it extends up to and even over the lesser tuberosity of the 
humerus Normally the humerus and the coracoid are closely apphed 
to each other, the tip of the latter resting against, or bemg opposite 
the lesser tuberosity of the humerus This contact is much closer 
when the shoulder is allon ed to droop, the humerus bemg m consequence 
moved forwards, medially and doivnwatds It follows that though 
this bursa is not particularly exposed to external violence, it is yet 
distinctly hable to suffer derangement through irritation from the 
pressure of the lesser tuberosity against the coracoid when the arm is 
used a great deal It is not surprising, therefore, to find that persons 
with round shoulders frequently suffer from shoulder pam The cases 
which were asenbed by Thomas to a tight axillary capsule and 
which were cured by stretching were probably examples of sub coracoid 
bursitis 

The patient complains of pain m the region of the coracoid, and 
there is definite tenderness over the interval betueen the fcno bones 
Late casM, m which adhesions are present, have marked hmitatioii of 
lateral rotation and abduction In recent cases rehef is obtamed nhen 
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the arm is laterally rotated and there is a correspondmg increase of 
pain nbea the humerus ts pressed tonards the coracoid 

Pen arthritis 

This IS a distmct eutitj %vith a more or leas constant climcal sjn 
drome The symptoms anse spontaneously or after a tri\nal twist or 
strain m a shoulder the seat of a tendomtis of the supraspmatus ten Ion 
The patient may attribute his condition to such a trauma as excessise 
work m the ga^en washing windows or playing golf It is belie\ed 
that foci of infection and glandular dysfunction are more important 
m the causation of the condition than trauma but tbeir exact im^iortauee 
IS difficult to determine ^\^late\ec the generil factors it seems there 
must be an additional local disturbance 

It usually occurs m males over 40 years of age and though the 
right shoulder is the more often implicated the condition is not infre- 
quently bdateral Pam is diffuse and tenderness is not confined to 
the tuberosity or region of the spmat^^ It is not accompanied hv 
effusion into the jomt The patient is unable to he on the affecteil 
shoulder because of the paiu Movements of the shoulder are guards 1 
by muscle spasm but there is no complete linutation as m tuberculous 
arthntis Abduction and external rotation are limited while m other 
directions the mosements are free The limitation of movement by 
muscle spasm rapidly passes to linutation by adhe»iODS— few m number 
at an early stage but eventually generalized and producing what is 
known as the frozen shoulder The condition has to be distingmshed 
from one m which movement is limited m every direction due to pro 
tective spasm from arthntis 

The Diagnosis of Shoulder Disabilities 
The diagnosis of shoulder disabihties may present great difficulty, and 
accurac> may be obtained only after the expenditure of considerable 
time and care It is important to eliniioate preconceived impressions 
and it should be constantly borne m mmd that sev ere disease prc>cc^>scs 
no matter where they onginate sooner or later involve all the related 
structures of the joint MTiile it is true that from the point of view 
of treatment — which does not materially differ m the vinous lesions — 
accurate diagnosis is not essential, nevertheless the amount the nature 
and the order of treatment are certam to have speedier aud more 
lasting effects if based on a correct conception of the pathology 
The patients lustory should be carefully elicited aud too much 
attention should not be paid to the occurrence of minor traumata as 
most persons can recall some previous injury to any affected portion 
of the body 

Every investigation of shoulder symptoms should conclude with i 
ra liological examiiutiou of both shoulders in a position of lateral 
rotation In tlus way lesions such as myositis ossificans Ioo»c bodies 
and small fractures mvolvmg the articular surfaces will bo revealed 
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The Treatment of Shoulder Conditions 
M hile the treatment ^v^ll of necessity vary witli the cause of the 
condition there are several principles which are apphcable to ahuost all 
shoulder lesions Most of them are improved by being placed in the 
optimum functional position — i e 76® abduction with a small amount 
of lateral rotation It is important to insist on a very gradual return 
to activity and in the severer lesions supports should be maintained 
for four or six weeks 

Arthritis In addition to onlmory medical treatment it is import 
mt to prevent strain and to correct unnatural positions The shoulder 
should be held back and square since this brings the joint surfaces 
together and helps to reheve the symptoms 

Atrophic arthritis is best treated by attending to the general con 
dition by instituting colomc lavage and abdommal massage by cor 
rectmg faulty bodj mechanics and by decreasing the carbohydrate of 
the diet The eradication of focal sepsis will greatly increase the 
general body resistance The usual physio therapeutic and ortbopiedic 
measures are appUed to the jomt 

Sub-Coracoid Bursitis The essential point in the treatment of 
tlua condition is the prev ention of friction between the two bony points 
These patients stand with then bodies relaxed and their Moulders 
drooping forward so that to begin with the patient should be made 
to lie in the recumbent position with a narrow pillow between the 
shoulders Hot fomentations will dimmish the mflamination and 
thereafter postural exercises may be started 

Sub acromial Bursitis Mildcasesof bursitis respond to conserva 
tive treatment consisting of rest with the ami abducted on a splint 
Diathermy and massage are helpful m alleviatmg the inflammation and 
prev enting muscle atrophy respectively In cases which do not respond 
to this form of treatment especially if an X ray picture shows any 
calcareous deposit operation is indicated 

A vertical incision is made downwards from the acromion process 
and the deltoid exposed lying under its fascia After division of 
the latter the muscle is penetrated by blunt dissection and the 
bursa opened Associated lime deposits m the supraspinatus 
tendon are curetted aud removed The walls of the buiba are 
removed as thoroughly as possible and the wound closed The 
atm 13 put up m an abduction splmt and conservative treatment con 
tmued 

Peri arthritis No manipulation or forcible passive exercise is 
permitted m the earlj stages but active exercises are practised under 
supervision Massage radiant heat aud short wave therapy are 
helpful but much less important than active exercises which should 
be practised frequeutly throughout the day These are best carried 
out m recumbency or in the stooping position 
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LESIONS OF THE SDPJUSPINATUS TENDON 
The supenor and the postenor portions of the capsule of the shoulder 
joint are strengthened by the incorporation of the flat expanded tendons 
of the supraspmatus the infraspinatus and the terca minor These 
tendons form a thick continuous fibrous sheet fused ivith the under 
lying capsule ofv^the shoulder joiut and separated from the deltoid and 
the acromion process by the subdeltoid bursa 

The supraspmatus lies superiorly, and forms the roof of the joint 
as well as the floor of the sub acromial bursa Complete rupture of its 
tendon occurs usually in close proximity to the greater tuberosiU Tlie 
muscle then retracts, leaving a direct communication betiveeu the 
bursa and the joint The gap between the edges varies from I to 
2i inches but is most commonly about mches There are, as a 
rule degenerative changes m the intact portion of the supraspmatus, 
and m the infraspinatus tendon 

In addition to such extensive ruptures it fs probable that smaller 
tears may occur, mvolvmg only a few of the tendon fibres These 
small tears may result m the deposit of calcified nodules in the tendon 

Etiology 

■With every abduction movement of the shoulder there is friction 
and contact of the supraspmatus tendon against the acromion process 
The subdeltoid bursa from its position mmunires this fnction 4s age 
advances, however especially lu hardworking labourers the bursal 
protection becomes inadequate and degenerative changes occur from 
the constantly repeated trauma The fibres become worn and ji 
tendonitis occurs 4s the tendon is avascular calcareous deposits may 
occur and produce calcification of the supraspmatus 4\ien either of 
these conditions occurs it is not surprismg that a partial or complete 
rupture may easily occur A third sequel of the tendonitis is the on'^t 
of pen arthritis resulting from a simple strain plus probably some 
toxic focus 

(o) Tendonitis of the Supraspinatus Tendon 

This symptom complex often follows a history of u minor sprain 
and the patient comes complaining of pain m the outer aspect of the 
shoulder and over the deltoid insertion It does not radiate down 
the arm There is tenderness over the greater tuberosit> at the m 
sertion of the supraspmatus tendon Movements arc usuallj not 
limited but there is an area in the arc of abduction between CO and 
120 degrees which is acutely painful, and apparently is at the point 
where the tender area impinges agiinst the margin of the acromion 
There is again sharp pain through the same arc from 120 to 00 on 
adduction from the abducted position There is no abnormahtj on 
X raj 

Good results m such cases follow the injection of 10 c c of 2 per 
cent Novocauie into the painful area The pain is relieved for two 



LESIONS OF THE SUPRASPINATUS TENDON 677 


]iour3 but recurs tisually for a period of four or five Lours and then 
gradually dies away It may be pretty acute when it comes on again 
and morphia may be necessary If the symptoms are slow in dis- 
appearing after this mjection short-wave therapj and radiant heat are of 
value m encouraging the necessary revascularization 
(b) Calcification of the Supraspinatus Tendon 

The occurrence of calcareous deposits overlymg the tip of the greater 
tuberosity of the shoulder has long been recognized At first these 
were thought to be deposits m the sub acromial bursa, or thickenmg 
of the bursal wall, but Codman has pointed out that the deposits he 
deep to the bursal floor, and actually embedded m the supraspinatus 
tendon 

The condition occurs m adults of all ages, and there is usually a 
history of injury, as for example in throwmg a cncket ball, The 
condition may pursue an acute course, the trauma being followed by 
severe and constant pam, or the injury may be recovered from and 
be so mild that it causes nothing more than a transient pam and stiff 
ness Later the patient may develop gradually mcteasing stiffness, 
w ith pain on abduction to a right angle and a constant ache over the 
greater tuberosity 

Tho X ray appearancts are characteristic There is an iiiieven and 
irregular shadow o\ er the greater tuberosity This cau be distinguished 
from a loose body m tho joint, according to Elmslie, by the fact that 
it lies too fat out to be ultra articular In addition to the shadow, 
the greater tuberosity shows a greater or less degree of rarefaction 
which may even amount to complete dissolution of its cancellous 
texture 

Pathology 

Elmshe has studied the pathology of a series of cases carefully 
He was imable to demonstrate a tear in the supraspmatus muscles 
or the presence of necrotic tissue The material removed was com 
posed of non crj'stalhne calcareous matter embedded in a mass of 
inflammatory ceUs contaimng foreign body giant celb In older cases 
well formed fibrous tissue was present Cultures taken at the time of 
operation were sterile, and the biochemical examination of the contents 
showed the presence of amorphous calcium carbonate and phosphate 
The material in the early stage is creamy in consistence, then like 
tooth paste, and only finally frankly calcareous 

In some cases the matenal from the greater tuberosity of the 
humerus is jellow in colour, and the calcareous matter is scattered 
throughout it as gntty particles In these cases the tissue contains 
large cells with foamy cytoplasm resembling those seen in the skeletal 
lipoid dy atrophies 

The source of the calcareous deposit^ is the impairment of blood 
supply from precedmg tendomtis The deposit of lime produces a 
secondary hyperamia which may cause absorption of the deposit and 
also cure the underlying tendomtis 
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TBt^TMENT 

In acut« cases unmobilization in an abduction splint for a penoil 
o£ two to three months is associated with disappearance of the deposit 
and the subsidence of the inflammatory process At the same time 
massage and short wa\e therapy and radiant heat are of considerable 
benefit Active exercises are encouraged as soon as possible Any 
resultmg stiffness of the shoulder may be cured by manipulation 

In chromo cases the quickest return of function follows ojieration 
The mass is usually too thick to be removed by aspiration though this 
may be tried first The tendon is exposed by an anterior incision 
and the deposit removed bj a sharp spoon The underlying tuherositv 
should be meised and the cheesy deposit contained in it evacuated 
the walls of the resulting cavity bemg broken to facilitate the filling 
up of the dead space There is immediate and qmck relief from the 
pam and full active exercise can be practised at once 

(c) Incomplete Rupture of the 3upraspinatus Tendon 

An incomplete rupture of the tendon is a common sequel to ten lo 
utis though often not diaguosed It is said to occur m no less than 
30 per cent of all cadavers 

Pam 13 complauied of over the shoulder and this radiates down the 
circumflex nerve to the deltoid insertion Tenderness is present over 
the insertion of the tendon Abductiou is usuall) possible though there 
IS pam at a certam stage when the torn fibres impinge under the 
acromion This is usually at 00 or 1(X) degrees Abductiou can easil} 
he prevented by resistance \\ ith a greater degree of tearing abduction 
may become impossible Scapulohumeral abduction is reverse 1 in 
that the scapula abducts on the chest wall before shoulder movement 
commences 

Immobilization in an abluction spbnt is tried in the early stae,os 
and continued for some six to eight weeks If no improvement is 
produced the tendon is exposed by oiieratiou and the tear dealt with 
as m the complete rupture If there is httle evideiice of a tear the 
subdeltoid bursa is full) explored and any hypera.mic fnnges and the 
bursal wall removed If nothing more than tendonitis is fouiilthe 
tendon IS scanfied to produce rev asculanzation and this usuall) rtlioves 
the symptoms 

(d) Rupture of the Supraspinatus Tendon 

The actual tear maj he associated wath onlj slight pain but there is 
iimnediate weakness of the arm and the patient is unable to alxliict the 
shoul ler Occasionally a definite crack m the shoulder accomjisnics 
the pain at the moment of injury Localized tenderuL^ can be tlivitcd 
over the tip of the greater tuberosity or just medial to it but it dis 
appears when the arm is abducted since the tuberosity then jusscs 
beneath the acromion Attempts at active movement may be accom 
panted by coarse crepitation m the region of the buryi and by a ch ir 



LESIONS OF THE SUPRASPINATUS TENDON 679 

actenstic ‘ abduction ” syndrome The supraspinatus initiates abduc- 
tion by filing the head of the humerus against the glenoid cavity 
Thereafter the deltoid assumes control and completes the movement 
After complete rupture, the patient cannot voluntarily perform the 
first fifteen degrees of abduction, but can complete the movement if 
the first stage is performed for him ^VheIl the tear is sbght and in 
complete full abduction may be possible, though the early phase is 
attended by considerable wcakne^ Tiic initial attempts are painful, 
but the pam, like the tenderness, disappears irhen the tuberosity is 
carried beneath the acromion, only to reappear as the arm is brought 
dovm from the abducted position 

When the patient is mspected as he stands with his arms at the 
sides and elbons pulled baclavards, the tuberc^ity of the humerus may 
appear unduly prommeut on the injured side and a sulcus may be seen 
proximal to the tuberosity where the tendon should be In the sulcus 
there is usually a tender spot uhicb rotates with the humerus and 
disappears under the acronuon when the humerus is abducted 

Diagnostic signs are produced as the arm descends from the upright 
position Lowering to a right angle is painless, since it occurs between 
the scapula and the chest The rest of the movement — at the shoulder 
joint proper — causes acute pain and, the shoulder muscles suddenly 
relaxmg, the arm drops to the side, the patient ivmcing with pain 
Another sign is evident when both arms are elevated — a change 
m contour of the deltoid region on the affected side due to an alteration 
in the folds of the skm between the shoulder and the neck, caused by 
jomt fluid being driven mto the sub deltoid region owang to the tense 
ness of the lower portion of the capsule 

D/ApNOSIS 

The diagnostic sign is a greater /imitation of active than of passive 
abduction in the presence of a normally contracting deltoid Abduction 
cannot be earned out by the deltoid alone , the supraspinatus is an 
essential synergist If the supraspinatus is inactive strong contraction 
of the deltoid pushes the humeral head up towards the acromion and 
holds it there while the scapula rotates papular movement accounts 
for some 60 degrees of abduction, but there is no true abduction at the 
shoulder joint The deltoid can be felt strongly contracting thus 
excluding circumflex paralysis, and since jussive movement is possible 
adhesions cannot be the cause The wince of pam at 90 or 100 degrees 
abduction as the limb is raised or lowered jiassively, and the tenderness 
on pressure over the insertion of the supraspinatus clinch the diagnosis 
Codman describes certain conditions, symptoms and signs which 
indicate complete rupture of the supraspinatus tendon and which 
should be present within tw enty four hours after the accident — 

(1) Occupation— labour 

(2) Age — over 40 
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(3) No symptoms m shoulder prior to accident. 

(4) Adequate injury — usually a foil 

(5) Immediate shaip, brief pain 

(6) Se\ere pam on following mght 

(7) Loss of power in. ele\ation of the arm 

(8) Negative X ray 

(9) Little, if any, restriction when stooping 

(10) Faulty scapulo humeral rhythm 

(11) A tender pomt, 

(12) a sulcus, and 

(13) an emmence 

(14) at the insertion of the supraspmatus, 

05) which cause a jog 

(16) a wince and 

(17) soft crepitus as the tuberosity 

(18) disappears under the acromion when the arm is elevated, and 

usually also as it reappears durmg descent of the arm 
Tblatment 

Codnm says if the above syndrome is present he feels that ‘ not 
onl} IS exploration indicated but that it should be strongly urged, 
for inmediale suture should be a simple a)id successful operation Dchj 
means retraction of ike tendon and a muck more serious problem ” 

The ruptured tendon should be repaired by operation unless the tear 
13 too small to disturb the function of the joint or the general con- 
dition of the patient is such as to render an anssthetic dangerous 
The arm is m such cases immobilized m an abduction frame with 
the arm abducted 90 degrees and laterally rotated 60 degrees for about 
ten weeks 

The Operation The bursa and tendon are explored through a 
5 inch incision which extends downwards from the acroimo clavicular 
joint and separates the deltoid fibres 

In view of the hemng bone connection of the fibres of the deltoid 
it 13 easier to approach the shoulder joint between the deltoid and the 
pectoralis major, ele\atmg part of the deltoid from the acromion to 
get access After the bursal cavity is entered, the under surface of the 
acromion may 6e mspectetf if the wound edges are strong/} retracted 
and the arm pulled down By rotatmg the arm the tuberosities w itb 
their attached tendons can now be exammed hen the tendon is 
ruptured, a gap is present in the capsule through which the articular 
cartilage of the head of the humerus is visible The humerus is abductcii 
to approximate the tom fibres and several mattress sutures of %cr> 
strong chromic gut or silk are used The broad band of suprasiiinatus 
tendon is stitched to the tuberosity itself through which t!ie hea>} 
needle employed is passed after six or seaen drill holes ha\o been made 
m its outer furrow so that cutting out from the short distal fibres is 
aaoided An abduction splint is worn for four to six weeks until tbc 
patient can lift and hold the arm 
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RECURRENT DISLOCATION OF THE SHOULDER JOINT 

A patjont who penodicaljy dislocates the shoulder joint is consider 
ably handicapped The limb loses much of its power and efficiency, 
and each recuneuce is painful so that the individual lives in constant 
dread With each dislocation less and less force is required, and 
whereas at first reduction necessitates the aid of a surgeon, later on 
the patient is able to restore it himself The recurrences may even 
tually occur at intervals of a few iveeks and nuy be accoiiipamed by 
relatn ely few sjnnptonis Nevertheless, the ever present danger from 
falls, and the disabling effect of the dislocation on work and play, call 
for active treatment The derangement occurs most frequently m 
athletes aud in epileptics, between the ages of 20 and 30 years 

Most of the bony and muscular factors, hitherto thought to be the 
cause of the disability, appear to have little etiological significance and, 
in fact, Bankart believes that the only essential lesion is a detachment 
of t}ie glenoid hgaraeat (com the anterior margin of the glenoid cavity 
The recurrent dislocation is different in its cause and results from an 
ordinary traumatic dislocation — the commonest of all dislocations 
The latter occurs from a fall on the abducted arm and the head is forced 
through the weakest part of the capsule between the subscapularis 
and the triceps by leverage against the acromion The recurrent type 
IS produced by a fall directly on the back of the shoulder or on the 
elbow which is directed backwards and slightly outwards The humeral 
head is forced anteriorly out of the joint and shears off the fibrous or 
fibro cartilaginous glenoid ligament from its anterior attachment to 
bone This defect does not heal since there is no tendency for the 
ligament to become attached to the bone, and so the head is free to move 
forwards out of the joint 

The dislocating head may show a notch on its posterior border close 
to its articular margin where, when it dislocates, it comes m contact 
with the antenor margin of the glenoid 

Symptoms 

The dislocation eventually becomes painless, but many of the patients 
acquire a morbid, exaggerated dread of recurrence Considerable inus 
cular atrophy may be detected, particularly m the brachialis the triceps, 
the deltoid and the supra- and infraspinatus < 

TuEATMliNT 

After the third recurrence it is unhkely that any treatment other than 
operative will suffice If operation is contra indicated or refused, an 
apphance consisting of a chest belt and an upper arm band, fixed 
together by a small leather strap, may give relief This prevents 
abduction, which is the pnmary cause of the dislocation, and it should 
be worn day and night At night it may be more comfortable to 
stitch the sleeve of the pyjama coat to the body portion 
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Operative Treatment. 

Treatment by operation is advisable once the condition has become 
established It has been reliably stated that 150 different operations 
have been devised to overcome recurrent dislocation of the shoulder 
With few exceptions, these fall into three categones 

1 Operations on the capsule, in which some method of strengthen 
mg, such as reefing or overlappmg, is employed 

2 Operations m which the aim is stabilization of the humeral Lead 
In these some adv entitious tissue, such fascia, tendon, or transplanted 
slips of muscle is used to hold the head m position 

3 Operations on the glenoid m which the aim is to prevent dislocation 
by means of bony blocks 

While all these methods have undoubtedly proved effective on 
occasion, the criterion for the selection of any one should be simphcit) 
combined with rehabihty Only two operations will be described here 

1 The Bankart Operation 

2 The Nicola Operation 

The author has tried many operations, and though fav ounng Clair 
mont s deltoid transplantation at one time now attempts to do Bankart’s 
glenoid refixation Nicola’s bicipital transposition is a valuable 
second choice 

(1) The Bankart Operation Bankart beheves that since the 
dislocation is due to the wide detachment of the glenoid ligament from 
the antenor margm of the glenoid cavity the operation should be 
directed to the repair of this defect 

The mcision is made from the clavicle above the coracoid and extends 
for 5 inches dowm the anterior border of the deltoid muscle This 
muscle 13 separated from the pectorabs major, avoiding tlie cephahe 
vem and exposmg 6y retraction tfte coracoid and the muscles inserteil 
into it The coracoid process is now divided with an osteotome m a 
downward direction and its tip and the three muscles displaced down 
w ards On lateral rotation of tiie humerus the subscapulans is exjwsei! 
and Its tendon divided near its insertion mto the lesser trochanter 
The joint capsule is now visible In every case Bankart states that 
the antenor margm of the glenoid cavity be found to be rounded 
smooth and free of any attachments, and that a blunt instrument can 
be freely passed mwards over the bare bone on the front of the neck 
of the scapula In some cases there is a wide opening into the joint 
with the glenoid hgament lying loose If the capsule appears to be 
intact he says it should be incised near the glenoid margin and the 
narrow portion on the inner side of the incision raised Tina outer 
cut edge is fized to the glenoid ma^n Before fixation a thin shav 
of bone is raised by an osteotome from the front of the glenoid and 
neck of the scapula While the humerus is drawn away from the 
glenoid holes may be perforated through tiie glenonl ui irgm with sharp 
vuloellum forceps or towel cbps The evlge of the capsule and glenoid 
hgament are now stitched to the perforations in the bare area over the 
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gleuoid edge using silk worm gut or silk The subscapulans tendon 
and the coracoid process are reconstituted the skin closed and the 
arm bandaged to the side The arm is kept so for one month Active 
movements are then begun and a full degree of movement should be 
present m another month 

The difficulty in this operation is dnltiiig the holes transversely on 
the glenoid edge situated as it is at a considerable depth in the uound 
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2 The Nicola Operation Thw operation has for its principle the 
retention of the head of the humerus mthiu the glenoid fossa by means 
of the long tendon of the biceps, Avhich is transplanted into a 
tunnel through the humeral head A 5 mch antenor vertical incision 
13 made about ^ mch lateral to the antenor border of the deltoid 
muscle and the fibres of the muscle separated from the pectorahs 
major to expose the capsule near the bicipital groove The tendon 



of the long liead of the biceps is expand by cutting the transicr>v 
humeral ligament over the tendon and splitting the capsule in tbc 
direction of the tendon The bicipital branch of the circumflex arferi 
which accompanies the tendon should be avoided The Ion,, tendon 
of the biceps is divided lietween stay sutures I inch distal to tlie inferior 
margin of the transverse humeral ligament Using a J inch dnll » 
hole 13 drilled through the head and neck of the humerus bCoinnn'J •'* 
the bicipital groove about 1 inch distal to the lesser tuberositv It ih 
so directed that it comes out on the articular head of the humerus m 
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tlie line of the direction of the tendon about one half to three quarters 
of an inch from the edge of the articular cartilage By means of a 
probe the cut end of the proYiinal tendon is drawn through the tunnel 
The arm js now abducted to a right angle and the transverse humeral 
ligament is sutured to tint part of the tendon lying m the bicipital 
groove This ensures there being enough tendon to allow abduction 
and it also holds the tendon and prevents its movement m the artificial 
tunnel The transverse humeral ligament and the capsule are sewn 
with a continuous No 1 jihin catgut suture and the skin closed The 
arm is put up with adhesive plaster with the elbow flexed to 45° and 
left so for three weeks The patient is then allowed to resume move 
ment graduallj , massage gentle movements and heat being advisable 
The patient is cautioned not to abduct his arm completely for at least 
eight weeks 


RECURRENT DISIOCATION OF THE ACROMIOCLAVICULAR 
JOINT 

The clavicle may be dislocated either upwards or downwards at the 
acromio clavicular joint the upward dislocation bemg more common on 
account of the slope of the jomt surfaces The displacement results 
from a blow on the back of the acromion, or from a fall on the tip of the 
shoulder It is thus a common football injury but since it is as a rule 
incomplete it rarely requires treatment as spontaneous reduction 
usually occurs When the upward dislocation is complete the acromio 
clavicular hgament and the conoid and trapezoid ligaments which hold 
the clavicle down to the coracoid, are ruptured and the lateral end 
of the clavicle slides upwards and projects. a result there is con 
siderable deformity, some difficulty in hftmg the arm, and limitation 
of certain of the shoulder movementa The condition is recogmzed by 
the nature of the causative injury, by the well marked projection in 
the region of the joint by the localized tenderness over the joint, by 
the pam ehcited in the same situation when the shoulder is moved, 
and by ai^X ray picture 

If reduction has not occurred spontaneously, it can be secured easily 
by raising the arm and by manipulating the joint The reduction 
however, though easily obtamed may be difficult to preserve, especially 
if coraco clavicular ligaments are ruptured The best unmediate mea 
sure IS by means of a brachio clav icular sliug Broad stnps of adhesive 
plaster are passed round the elbow and over the top of the shoulder 
the stnps bemg jomed by a piece of strong elastic tubing The wnst 
13 supported by a separate bandi^ slmg This method is really a 
modification of an old one whereby a slmg was passed under the flexed 
elbow and tied over a pad placed on the acromio clavicular joint 

If these inimediato measures are unsuccessful, and the dislocation 
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tecurs, operative treatmeut sEould be considered It is ratlier doubt 
lul if the operation is worth the patient’s time and trouble, for even 
with a permanently dislocated acromio cHvncular joint the eventual 
disability is not very great If operation is undertaken it is neces»ar) 
to fix the clavicle to the coracoid process, for it cannot be fixed to the 
acromion sufficiently strongly The ideal matenal for bmding these 
bones is fascia, as it is a natural bmdmg agent, hypertrophies under 
conditions of normal tension, allows normal motion m the joint, anil 
‘ hves ’ as long as the patient 

The jomt is exposed by a semilunar mcisiou, with its convexity 
forward The coraco clavicular ligaments are now reconstructed by- 
means of fascia lata The upper surface of the clavicle immediately 



Fio 32o — Stabiluing Operation for Acromio Clavicular Dislocation FaMia 
and after insertion is lightened sod the t«o ends satured together 




above the coracoid is denuded of periosteum aud the coracoid exposed 
sufficiently to allow a loop of fascia to be passed round it One end 
of the loop goes behind the clavicle, the other in front Tlie dislocation 
13 now reduced by pushing the arm upwards, i e pushing the coracoid 
up towards the clavicle, and while the retluction is maintained the loops 
are umted by means of braided silk In this manner the clavicle is 
held firmly m position A plaster of Pans cast is now appliwi while 
the mvolved shoidder is held as high as possible to relieve the stnin 
on the repaired ligament The cast extends from the iliac crest up 
to the axilla on both sides and mcludes the arm and forearm on tbo 
affected side It is removed m six weeks and full function should ba 
restored m three months 
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DISLOCATIONS OF THE MEDI4L END OF THE CLAVICLE 

Dislocations of the medial end of the clavicle are rare as the hone 
breaks easily and the ligaments supporting the articulation ate strong 
In particular, the rhomboid hgamcnt (costo-clavicular ligament) stretch 
mg from the clavicle to the front of the costal cartilage is \ ery strong 
and resists the tendency of the clavicle to shp upwards medially and 
forwards in the Ime of slope of the jomt cavity The dislocation la 
usually an anterior and medial one on tins account and when complete 
there must be rupture of the costo clavicular ligament Subluxation 
may occur if the capsule and ligaments stretch without completely 
breaking 

Postenor dislocation may be caused by direct violence but is 
fortunately rare, as the displaced clavicle m this case may injure the 
large vessels in the supenor mediastinum 

Subluxatioii can usually be reduced bv direct pressure over the 
clavicle ^Yhlle the shoulder is simultaneously elevated strongly and 
carried forwards After reduction, the jomt may be retamed m position 
by a sling wlucb keeps the elbou forced up\\ards, combmed with a 
felt pad over the jomt secured m place with adhesive strappmg This 
treatment, m the case of a complete dislocation, should be kept up 
for four to six weeks to allow the avascular hgament to bea! 

In the posterior dislocation mampulation is usually meHective, and 
the reduction must be made by open operation the clavicle being 
replaced by the use of some form of lever In this case some means 
of fixing the clavicle must be employed Thin metal or fascial sutures 
may be used, or the meniscus may be stitched to the front of the capsule, 
or the clavicle to the first costal cartilage The author favours the 
use of fascia lata emplojed as a mattress suture after parallel tunnels 
have been drilled m the sternum and the clavicle 

If a recurrent antenor dislocation causes severe symptoms a 
smiilat type of operation may be emplojed, or the clavicle may be 
sutured to the first costal cartilage by a loop of fascia lata in a siimlar 
waj to that employed m recurring acronuo clavicular dislocation In 
this method the fasciai suture replaces Che ruptured cosfo cfavicufar 
hgament 

Bankart has recentlj desenbed ou operation which he states has 
been verj successful in his expenence By means of a four inch incision 
along the inner end of the clavicle and over the sternum the dislocated 
bones are exposed A flake of bone about half an inch long is raised 
by a periosteum elevator from m front of both bones and turned down 
wards After the insertion of the stemo mastoid is freed the posterior 
aspect of the joint is exposed by blunt dissection and protected by a 
broad spatula while tw o holes are dnlled in an antero posterior direction 
through both bones A stnp of fascia lata la now threaded through the 
clavicular holes from behmd, leaving the two loose ends m front These 
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ends are now taken through the joint m a backward direction and 
brought through the sternal holes from, back to Iront The dislocation 
IS now reduced and the fascia palled tight tied m a single knot stitched 
with linen thread and then the reef knot m the fascia completed By 
further Imen sutures and replacement of the bone flakes a secure fixation 
IS obtained The arm is kept bandaged to the side for one month 



DISLOCVTION OF THE BICEPS BR VCHII 

This condition has been recognized smce the tune of Hippocrates 
The tendon is retained in position mainly by the attachment of the 
articular capsule in the region proximal to the leaser tuberosity md 
by the medial ridge of the bicipital sulcus which is often \er 5 deep 
'\Ieyer does not beheve that the traiu^erse ligament is important in 
retammg position The capsule of the jomt may stretch and allow the 
tendon o\er the lesser tuberosity and since the tuberosity is rou{,h 
wear of the tendon and eaen rupture may occur A. localized osteitis 
reduces the aolume of the lesser tuberosity and favours luxation It 
IS probable that violent muscular action may dislocate tlie tendon 
Uhen the tendon slips over the lessee tuberosity the tension of the 
muscle is immediately lessened and the classical bicipital syndrome 
results 

The symptoms in most cases are similar to those of a ruptured 
biceps tendon and the onset is acute There is pain m the region of 
the bicipital groove which may radiate doini tlie muscle Tlie pam 
13 mcreased on external rotation and overhead extension while weakness 
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m the arm is marked and function impaired The muscle belly is 
flabby and loner than the normal position It is unusual to be able 
to palpate the empty groove but a change m direction of the tendon 
is more easily detected If the onset has been gradual or the slip is 
onl) slight the symptoms and signs are not very striking 

Diafjnosis is not alwajs but m any disability of the shoulder 
brought oil by a sudden movement or by movement of external rotation 
and overhead extension and continued over a long time, the possibility 
should be considered The patient can often produce the dislocation 
by brmgmg his extended arm to overhead extension and external 
rotation holding a 5 lb weight in each hand The observer puts his 
finger on the tendon and may feci the snap and often hear it It is 
like a taut violin string that snaps as it slips into the groove of the 
bridge 

To reduce a dislocated tendon Gilclirist suggests that the extremity 
with the elbow bent and the forearm supinated m order to relax the 
tendon should be abducted pas&ively and gently in the correct plane 
to 90 degrees or more brought forward and simultaneously rotated 
mternally He sa)a the surgical repair varies with the findings If 
possible the structures round the groove should be repaired and the 
groove deepened An easier procedure and a satisfactory one he says 
IS to repair the tear m the structures round the grooie after severing 
the tendon of the long head as high in the joint as possible and then 
to suture this tendon to the coracoid process and to the tendon of the 
short head 

SNAPPING SHOULDER 

An audible ebek or snap may be produced by certain movements of 
the shoulder joint It may be the result of a voluntary subluxatiou of 
the shoulder joint or be due to a tendon slipping over a bony prominence 
e g the short tendon of biceps over the lesser tuberosity The con- 
dition is not common but Kappiu has reported thirteen cases of 
‘ shoulder snappers The sound occurs usually when the joint is 
volimtanly brought to an abnormal position m which it has been 
pushed backwards under a stretched muscle The phenomenon maj 
ultimately become habitual or involuntary The muscles responsible 
vary m different cases but there is almost mvanably some weakness 
of the deltoid Sometimes the patient can reproduce the condition on 
request and following the audible suap the shoulder is immediately 
painful Bristow has reported a case m which he found abnormal 
muscular fibres ansmg from the lateral side of the short head of the 
biceps, and passing downwards and laterally towards the long head 
He was able to demonstrate at operation that abduction and rotation 
of the arm caused these fibres to tide over the lesser tuberosity Re 
moval of a part of tlus muscle which apparently corresponds to the 
rotator humen of lower mammals was followed by a cure 

Kaflis suggests that where repeated acromio clavicular dislocation is 
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the cause of the condition, an arthrodesis of the joint would reheve 
it , m actual practice, however, he prescribes no treatment, as ankjlosis 
interferes to a great extent with the function of the shoulder, and m 
any case the error disappears with diminished use of the mu'^dcs 

SNAPPING SCA.PULA 

Scapular gratmg or snapping the expression of some anomalous 
condition between the ribs and the under surface of the scapula, is a 
tactile acoushc phenomenon which has been observed m laiying 
mtensity m different persons In some there may be a loud snap, 
while m others there is only a fine gratmg barely perceptible to the 
touch It appears that the causes of these sounds may be divided 
mto three mam groups 

(а) those due to changes m the bony structure of the under surface 
of the scapula or of the wall of the chest , 

(б) those due to changes m the musculature mtervemug between 
the scapula and the wall of the chest , 

(c) those due to changes in bursae nomiallj or abnormally present 
between the scapula and the wall of the chest 

A Bone Causes In the category of cases due to changus m the 
bony structure of the scapula or the chest, a number of sub groups has 
been denoted 

1 The tubercle of Luschka — a small bony or fibro cartilagmous 
elevation located m the anterior aspect of the superior angle of the 
scapula at its largest the size of a pea, usually covered by a bursa, 
was first desenbed by Luschka It appears to be a matter of doubt 
whether this is ever a cause of scapular snapping 

2 Abnormal curvature of the supenor angle of the scapula This 
IS apparently of congemta! ongm 

3 Scapular snapping has been noted m the prcj>ence of exootoocs 
on the nbs or on the under surface of the scapula The exosto'ies may 
be found either at the supenor or infenor angle of the scapula, and 
may vaij m size from osteocartilaginous nodules to relatively large 
mushroom shaped masses 

•1 Tumours of the nbs or scapula fracture of either angulation 
or bucklmg of the ribs are all possible causes m the ossoous group 

B Muscular Causes The second mam group is that associated 
with changes in the muscles I>mg between the scapula and the ribs 
\ oelcker suggested that a lesion in the muscles similar to tendonitis 
crepitans might be responsible for this type of snapping 

C Bursal Causes The third mam group is that m which scapuht 

snapping has been attributed to the presence of normal or ad^eatitious 
bursa; Nomiallj two are present beneath the scapula one at the 
upper angle situated in the depth of the serratus anterior muscle, is 
present m about one in every eight persons The other, somewhat 
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nrcr, is found m the connective tissue between the serratus anterior 
and the upper part of the lateral wall of the chest 

Hendriks reported a cose m which he licUeved the sound was caused 
by an inflamnnvtion in one of the sub scapular bursai while Jacoby 
reported a case in winch the X ray picture show ed tw o irregular shadows 
beneath the level of the scapular spme 

For the most part only conservative treatment need be instituted 
but when there are definite bony changes for example excessive 
forward bending of tlie scapula and exostoses surgical removal of the 
offendmg part should bo undertaken 



CHAPTER YV 


AFFECTIONS OF THE ICNEE JOINT 

No other joint m the body so frequently sutlers derangement of 
its function and its stability as the knee joint and its comphcated 
mechanism and mtricate structure make accurate diagnosis of its mam 
disabdities difficult and uncertaui 

The mamfestations of acute trauma and infection do not maten 
ally differ from those in other joints When these are excluded there 
remains a senes of conditions chiefly mechanical which interfere 'mtli 
the efficient action of the jomt 

The tenu Internal derangemeut was originally apphed to these 
lesions m 1803 by lUiam Hej In his Ptaciical Obscmitioni on 
Suigery he thus defines them The complaint I have desenbod 
niaj be brought on by auj such alteration in the state of the joint 
as will prevent the os femons from inoviug truly in the hollows formed 
by the semilunar cartilages and the articular depressions on the tibia 
It was ongmallj presumed that the lesions w ere all mtra articular 
hence indeed the fonu of Heys dcscnption An mcrcasmg know 
ledge of the pathology of the joint now indicates that certain of these 
mecbamcal derangements may m fact be extra articular ith ihe 
realization of this fact the number of conditions now alleged to gi^e 
nse to this type of disability has grown to almost temf}ang proportions 
Many of the lesions fall into the group of occupational injuncs — 
e 55 the cartilage displacements so common m miners — w hile others 
are common m those who indulge m certain forms of athletics Their 
importance to the orthopaedic suigcoii is great since disturbances ni 
the function of the knee are increasingly common and since treatment 
at least in the earlj stages is often associated watli complete relief 


A GO\‘3lDERATlO\ OF TUL A\AT0M1 Oi THE A'sbE 
JOIYT 

The knee is the largest jomt in the body an 1 its secunty depends 
not on the intrinsic shape of its articular surfaces as m the hip but 
on the series of powerful hgaments which bmd the component bones 
together and on the muscles which surround it 

The Medial and Lateral Ligaments The medtal ligament is a 
flattened band attached pro'ximaUy to the femur and inserted below 
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into the antero medial aspect of the tibia It strengthens the capsule 
on the medial side, and has a close and miportant relationship to the 
medial semilunar cartilage Fisher has shown that the ligament is 
composed of t«o parts 

(i) \n anterior portion consisting of long fibres running between 
the tibia and the femur \\hich are only loosely attached to and readily 
separated from, the semilunar cartilage 

(ii) A posterior part, with short fibres which is closely bound to 
the semilunar cartilage a little behind the mid point of its periphery 

It 13 obvious that ui tins peculiarity in the anatomical disposition 
of the hgament there is a state of affairs which can readily give rise 
to trouble smee, as Fisher has so ably pointed out A mechanical 
weak spot exists where the movable anterior portion ]oms the com 
paratiiely fixed posterior portion of the cartilage 

The lateral ligament stretches between the femur and the head of 
the fibula but has not the same close association with the lateral 
semilunar cartilage, the tendon of the pophteus intervening between 
the two 

TJiese hgauients resist undue lateral movements of the joint, and 
since exaggerated lateral movements are of frequent occurrence m 
man> types of injuries the hgaments ate often torn or damaged 

Behind the joint capsule is reinforced by a thickening known as 
the posterior hgament it consists of an expansion of the semi mem 
branosus tendon, and forms the floor of the pophteal space 

The Semilunar Cartilages (Menisci) The semilunar cartilages 
are crescentic portions of fibro cartilage arranged round the periphery 
of the upper articular surface of the tibia on cross section, the cartilages 
are wedge shaped the thiu apical portions of the iredge being directed 
towards the centre of the joint Along with the tibial spine the car 
tilages form two hollows or depressions for the more accurate reception 
of the rounded femoral condyles than could be provided by the flattened 
articular facets of the upper end of the tibia 

1 Medial Semilunar Cartilage The mcdiil semilunar cartilage 
IS larger and more oval than its fellow it is attached by two horns 
or cornua to the antenor and postenor parts of the non articular 
surface on the upper end of the tibia The horns of the lateral seim 
lunar cartilage he wthm the embrace of those of the medial, and 
occasionally the anterior extreimties of the two cartilages are united 
by the so called transverse hgament 

Of great importance m the anatomy of the medial cartilage is its 
relation to the medial ligament 

2 Lateral Semilunar Cartilage The lateral senultmar cartilage 
13 mote circular and its lioms are attached to the tibia one on each 
side of the tibial spine The postenor horn has usually a strong 
ligamentous attachment to the postenor cruciate ligament 

There is a well marked groove on the peripheral aspect of the 
cartilage just behind its mid pomt, where the pophteus tendon passes 
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across it The tendon actually serves to prevent any degree of close 
attachment between the lateral semilunar cartilage and the lateral 
hgament, so that m contra distmction to the medial cartilage the 
lateral enjoys a considerable range of movement Further it mo\e3 
as a nhole and there is no neak pomt between a movable and a fixed 
portion as there is m the case of the medial cartilage 

The two semilunar cartilages play an important part m the function 
of the jomt They further the adaptation of the tibial socket to the 
femoral condyles they assist the collateral hgaments to check or pro- 
hibit exaggerated lateral movement of the jomt (Teime^) anil they 
help m the screw home movement of the knee 

Fisher has demonstrated an interestmg feature pertaining to the 
nutntion and the vascular supply of the cartilages He has shown 
that there are tv-o nutritional zones m each , the peripheral is well 
vascularized whereas the central zone is practically devoid of blood 
vessels and derives its appropriate nourishment from the synovial fluid 
\rgumg from this basis it seems clear that given the appropriate 
chance healing may be obtained m wounds which are situat^ m the 
peripheral vascular zone of the cartilage whereas m the central zone 
repaur is most unhkely 

The Relation of the Seintlunar Carldages to Moiei/ietit of the 
Knee Joint 

The knee is usually regarded as a hinge jomt and indeed flesion 
and extension are its mam movements Its mechanism is not that 
of a pure hmge however for a certain amount of rotatory moNunient 
is possible at the knee This takes place between the medial condyle 
of the femur sad the laedisl eeaidanac cartilage, bat oaly when the 
knee is flexed IVhen the joint has been subjected to long standing 
distentions and the capsule has become relaxed some degree of lateral 
movement may be acquired 

^\^len the knee is m motion the femur may move on a fixed tibia 
or the tibia on a fixed femur In all cases however, the cartilages 
remam m contact with and move with the tibial head although thej 
possess in addition a small range of anteto posterior ‘ ghdmg move 
ment 

A most important feature of knee movements is the “ screw home 
or lockmg action, which depends ou the greater size of the articular 
facet on the medial condyle Fisher gives the following excellent 
account of the mechanism 

It will be seen that the postenor two thirds of the medial con 
dyle are equal m extent and patallel to the lateral , the anterior tlnrd 
however curves outwards towards the trochlear surface, and has no 
correspondmg part upon the external condyle 

Let us unagine that extension is occurnug the tibia acting as 
the fixed pomt The femoral condyles gUde and roll upon the upper 
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surface of the tibia and semilunar cartilages until the lateral condyle 
and the conesponding part of the medial condyle are used up The 
remainder of the movement must occur at the expense of the curved 
anterior portion of the medial condyle and the femur accordmgly 
rotates muards round the tibial spme until the oblique portion is 
used up and at this pomt which corresponds to the termination of 
extension the ]omt is locked and the femur has been screwed home 
into the socket on the head of the tibia 

The Cruciate Ligaments The articular surface's are also bound 
together by the two powerful cruciate ligaments The anterior hga 
ment is attached to the tibia immediately belvmd the anterior horn 
of the medial semilunar cartilage and ga^es up wards, backwards and 
laterally toT be attached to the posterior ^art of the lat eral condy le 
The posterior ligament is attached to the tibia behuid the posterior 
horn of the medial semilunar cartilage and passes upwards for\\ards 
and medially to the anterior part of the medial condyle The anterior 
cruciate ligament is tense when the knee is extended and also when 
the femur is rotated medially on the hxed tibia The posterior cruciate 
hgament is moat tight m flesioD 

It 13 often said that the cruciate ^aments normally prevent antero 
po^nor displacement of the knee joint Tins is only partially true for 
inYhe extended position of t!ie joint antero posterior displacement is 
prevented by the normal screw home or lochng mechamsni and at 
other times the knee depends — as other jomts do— on the protective 
influence of the surrounding muscles It is siguiflcant m this coonec 
tion that the knee is enfolded by an adventitious capsule provided 
by the muscles in the vicinity — the quadneeps and the semimembrauosus 
particularlj — so that the capsular ligament iS largely under muscular 
control 

The Tibial Spine The articular surfaces of the tibial condyles 
are separated from each other by the tibial spme m position there 
fore the spine corresponds to the intercondylar fossa of the femur 

The spine consists of two tubercles separated by an antero pos 
tenor groove The lateral tubercle is sbghtly smaller aud some fibres 
from the anterior extremity of the lateral semilunar cartilage are in 
serted into it The larger medial tubercle receives some fibres from 
the antenor cruciate hgament and occasionally the posterior boni of 
the lateral semilunar cartilage is attached to it The size of the 
tubercles is hable to great mdividual variation 

The Infra patellar Pad An mtracapsular but extra synovia} pad 
of fat is situated behind the ligamentum patella? from the mam 
mass an extension passes backwards between the layers of a tnangular 
fold which passes postenoily from the antenor part of the synovial 
membrane at the distal part of the joint The synov lal prolongation 
13 known as the hgamentum mucosum or patellar synov lal fold and 
its delicate edges as the alar folds or l^aments The fatty extension 
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IS known as the alar pad or as the semilunar extension of the infra 
patellar pad 

The importance of these anatomical features hes in the fact that 
hypertrophy of the alar pad is often difficult to distinguish from lesions 
of the cartilage w hile hypertrophy of the niaui infra patellar pad is a 
common form of internal derangement 

INJURIES VND DISPLACEMENTS OF THE SEMILUNAR 
CARTILAGES 

Lesions of the semilunar cartilages — usually the medial — constitute 
by far the largest number of internal derangements of the knee Platt 
for example when analysing a senes of 268 knee conditions upon wlucli 
he had operated found that no fewer than 232 showed lesions of the 
cartilages and m 185 of these cases the medial was affected lut 
Naughton Dunn analysmg the published wntmgs of other autlionties 
found that the ratio vaned between 15 to 1 and 4 to 1 His o vn 
statistics gave a ratio of 2 6 to 1 This low ratio appears to be more 
acceptable m the present state of our knowledge 

The Mechanism of the D£RA^GBMENT 
(a) The Medial Semilunar Cartilage Normally the medial 
semilunar cartilage or at least ite antenor movable portion— ghdcs 
slightly backwards towards the intenor of the ]omt as the knee is ffexed 
If the ]omt IS at the same time abducted and the medial compart* 
ment of the knee thus opened up the mobihty of the cartilage is still 
further increased and a correspoudingly greater part of the cartibgo 
shps under the femoral condyles Sudden medial rotation of the femur 
on the fixed tibia is then liable to result m injury to the cartilage 
the exact type of lesion dependmg on the behaviour of the meilial 
ligament The medial rotation causes the ligament to become taut 
and the hgament at first steadies the posterior part of the cartilage 
If the ligament withstands the strain therefore the anterior mo\abIc 
part of the cartilage bears the brunt of the injury It ma} either bo 
detached at its junction with the fixed part or it may undergo any 
vanety of traas\exse or obhque tear The fragment slips into tho 
mtenor of the joint and when extension is attempted and an endeavour 
made to screw the condyle home the fragment is mpped or im 
pacted between the condjies and the joint locks 

When the rotatory stram is very severe the nielnl hgament niav 
be so stretched that the connection between it and the cartilage i3 
destrojed Indeed the hgament may be detached both from its tibial 
attacbment and from the cartilage In either event the wliolc car 
tilage slips mto the intenor of the jomt and as extension occurs tK 
free border is caught between the condoles a longitulinal slit occur 
ring m the substance of the cartilage To this latter typo of lesion 
the apt description bucket handle tear is apphed 
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Displacements or splits of the posterior end are caused by forcible 
lateral rotation of tbe femur on the fixed tibn combmed with flexion 
(6) The Lateral Semilunar Cartilage The lateral semilunar 
cartilage is less frequently injured than the medial smce it normally 
enjojs a greater range of mo>en»ent and is not attached to the lateral 
ligament Neverthel^a severe degrees of violence may result m tears 
or displacements 

The anterior horn may be tom if the femur is forcibly rotated out- 
wards on the fixed tibia when the knee is flexed medial rotation 
of the femur on the fixed tibia combined %nth or followed by violent 
flexion is liable to cause a lesion of the posterior horn 

Injuries to eitlier of the cartilages occur only when the knee joint 
IS m a position of flexion The reason for this is obvious — the car 
tilages are so firmly fixed to the head of the tibia that they follow 
that bone m all its movements If however the knee joint la bent 
at the tune of receiving the strain tlien a lateral or rotatory strain on 
the joint maj easily displace the cartilage from its attachment to 
the tibia 


Pathology Ob Semilunar Cartilagl Injuries 

The commonest injury of a medial meniscus is the so called bucket 
handle tear This injury consists of a longitudinal fracture through 
the substance of the cartilage the fractured portion being displaced 
into the centre of the joint while the anterior and posterior attachments 
remain intact (see Fig 327 C) Almost all the remaining lesions of 
the memsci consist of some form of bucket handle tear with or witliout 
modifications caused by subsequent trauma 

For example a longitudinal fracture may also occur through the 
substance of the antenor third in which event one limb usually retains 
its attachment but tbe other is frequently mobile and slips into the 
joint cavity (Fig 327 B and D) A similar type of injuiy is found m 
association with posterior horn injunes (Fig 327 E) Further examples 
occur when the centrally displaced portion of a complete bucket handle 
tear is subjected to a further longitudinal split or is torn transversely 
leaving tags of cartilage projecting mto the centre of the joint from 
the antenor and posterior horns 

In a proportion of cases no orgamo lesion is present but tbe posterior 
half or tbe antenor half (Fig 327 A) or even the whole cartilage loses 
Its peripheral attachment and slips into the cavity of the joint mth 
each mo\ement Such injunes are merely examples of bucket handle 
tears — the tears taking place immediately external to the periphery 
of the cartilage 

The operative findmgs m the case of tlie lateral semilunar cartilages 
are essentially similar but m addition the cartihige may undergo cystic 
degeneration (see Serailumr Cysts) Degenerative cjstic change is 
rare m the medial meniscus 
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^LIMCU. FeATDBE* of DISPLACED OR ToRN ^IeDIAL SeMILITIAR 
Cartilage 

Predisposing Factors The anatomical factors which appear 
favour the occurrence of cartilage lesions were freelj' discussed in 
3 section dealing ^nth the anatomy of the joint Reference may 
w be luide to certain occ?ij>ztKWiol factors 

Lesions of the cartilages are most common m miners and particu 
•Jy in those nho have to work a low seam of coal These men have 
stoop or squat at the low coal face when hewing so that their 




o 32" — Derangemenl of tbo Medial Sem lunar CartiUf^ (\) \^uUloa of tic 
anterior liom (B) Local lij pertroj by after a ern bmg ini iry 1C) Bucket ban Ilo 
type of injuiy (D) ‘>pl t antonor I om. (E) Vrubi vi of the posterior J om 

aee joints are constantly flexed when they wish to clear awa\ the 
lal thej must while still lu the stjuaiting position empt^ the shovel 
ler the shoulder To perfonu this acrobatic feat the l>wl> must be 
)tated the kiice joint sbgbtlj abducted and the femur mcdiallj 
itatcd The medial cartilage acconlmgly slips m between the 
rticulat surfaces and if the miner sudde^^ extends tin. knee the 
irtilago maj be unable to escape in tune and so becomes crushul 
r torn 

Ctftnn fonns of sport irc coinmoulj issjociatcd with cartilage 
ijnrios Foofbtlkrs are hiblc to them cspunilh when the bill is 
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kicked with the mner side of the boot Impact then takes place with 
the kntc III a flexed position , the force of the impact causes a cer- 
tain amount of lateral rotation of the tibia on the femur, and the 
follow up of the kick extends the knee Cricket, hockey, tenms, bad- 
minton squash rackets, and ski ing — all games m which a sudden 
twist of the knee is liable to occur — also supply a considerable propor 
tion of patients. 

Certain jxitholeigical conditions predispose to cartilage disorders 

In long standing cases of genu valgum the medial ligament may 
be considerably stretched and the attachment of the cartilage corre 
spondmgly weakened 

Recurrent synovitis, leadmg to repeated distension of the capsule, 
13 associated with relaxation of ligaments, among them the medial 
ligament , again in these cases the cartilage acquires unwonted 
mobility 

Symptoms 

An accurate and detailed history is essential, and its importance is 
equal to that of the clinical cxammatioo The ev eats from the time 
of the original injury should be carefully recorded m their exact 
sequence It la particularly important to discover whether or not the 
joint was injured by some external force 

The usual history m a case of displacement of the medial semilunar 
cartilage is as follows Mhth the knee m a position of flexion the patient 
sustains a sudden outward twist of the foot — or it may bo an inward 
twist of the femur — and immediately feels an acute pain in the antero 
medial part of the joint, so severe as to cause him to fall to the ground 
or even to faint On attempting to nse, straightening of the knee may 
or may not be possible accoKimg to whether the cartilage has remained 
displaced or has slipped hack to its normal position This trauma is 
followed m a few hours by swelling in the joint which disappears in 
the course of a week or so 

The pam is situated over the autenor end of the cartilage, and 
frequently also over the inner border of the tibia, where the short pos 
tenor fibres of the medial hgament are normally attached In pos 
tenor horn, injuncs the pam is more marked on the posterior aspect 
of the joint 

In recurrent cases the symptoms are less severe tliaii those which 
accompany the ongmal injury Locking often occurs but may be 
ouly momentary and accompanied by httle pam The patient m these 
cases generally learns how to replace the cartilage himself, or to instruct 
others how to do it 

In an injury of the lateral semilunar cartilage the history is sumlat 
except that the knee is twisted m the opposite direction aud the pam 
IS on the lateral aspect of the joint Locking from mjury to tins car- 
tilage 13 rare, aud there is a uselessness or feehng of weakness rather 
than painful locking in subsequent displacements Often m the case of 
the lateral cartilage there is an additional sign of clicking felt and some 
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times heard as the jomt is straightened JIcMurny points out that 
there are two important points to be noted ui regard to this diag 
nostic click (1) it alwajs occurs at the same ingle of flexion of the 
joint and (2) this angle is usually the last ten degrees of full active 
extension 

The ExAiiiNATiov 

The patient la exanuned with the lower hmbs bare and the kuecs 
are inspected anteriorly and poatenorly in both the upnght and reciiin 
bent positions The joint is often swollen from cliromc synovitis and 
the swollen appearance accentuated by atrophy of the quadriceps 
There may be a depression over the anterior end of the cartilage or-* 
an externa] prominence at this point 

In addition to the above palpation usually reveals deflmte tender 
ness over the anterior attachment of the cartilage This is well 
brought out by the following test The thumb is placed on the medial 
side of the hgamontuni patclhe with the knee m flexion , as the joint 
IS slowly extended the autenor end of the cartilage comes into con 
tact vntli the thumb and the patient experiences pam There may 
also be tenderness over the tibial attachment of the medial ligament 
Movements lu unreduceil cises the jomt can neither be fctlh 
flexed nor extended in old 
stauding cises there is often 
a certain amount of literal 
mobility due to laxity of 
the medial ligament In 
lesions of the posterior horn 
there is sometimes a well 
marked click or snap 
accompanyang rotation w hen 
the knee is extended 

X ray Examination 
This should be a routine 
part of the chmeal exaimna 
tion it ia essential for 
accurate diagnosis and 
operation should never hi- 
undertaken without it 

Diagnosis 

^\ hen there is a defunti, 
history of a twaatmg injury 
causmg the knee to give 
way followed by loilang 
and syniovitis the diagnosis 
presents no diihculty Tliisw 
classical signs and sv niptoms 



I'll 3 S — Calcification of the Lateral 
^CDutunar Cartilage 
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usually indicate a lesion of the antenor end of the medial semilunar 
cartilage The signs of a lesion of the middle or posterior end of the 
medial cartilage or a tear of the lateral are less obvious but equally 
typical 'McAIurray has pointed out that the site of a lesion depends to 
some extent upon the angle of flexion of the joint at the time of the 
occurrence of the original injury thus if the jomt is slightly flexed the 
lesion 13 usually towards the antenor end while the more the jomt is 
flexed the further back is tlie lesion At mid flexion and beyond it 
the damage to the cartilage is not usually gross enough to cause lock 
ing but when it is nipped between the femur and tibia it causes pain 
and discomfort and a transitory weakness frequently followed by 
synovitis 

It has been pointed out that if it is po&sible to mampulate the joint 
so that the injured part of the cartilage is nipped between the bones 
pam similar to that usually oxpenenced is felt This may be a useful 
test therefore when locking is absent and diagnosis obscure JIcMurray 
has described the details of the manipulation The knee joint is first 
fully flexed so that the heel is placed almost on the buttock Abduc 
tiou of the leg and lateral rotation of the foot will bnng to bear on the 
medial semilunar cartilage a strain similar to that which produces the 
ordinary lesion "With the foot and leg held in this relation to the 
thigli the knee is slowly extended If there is a lesion of tlie cartilage 
at any point Irom the leiel of the attachnieut of tljc tibial collateral 
ligament to the posterior horn a distinct click will be produced when 
the femur passes over the site of injury as the cartilage is usually 
thickened or loose The patient also complains of a stab of pam as 
the click tal es place 

The X ray film should elmimatc such bony conditions as fracture 
of the tibial spine loose body exostosis osteo arthritis myositis ossi 
ficans and intra articular fracture 

DiFthBrsTiAL Diagnosis 

When accurate diagnosis is difficult the following possibilities luve 
to be excluded 

1 Injury to the Alar Pad of Fat True locking is absent 
although full extension Js painful Tenderness can bo elicited by 
pressing on the pad and a sensatioti may be experienced of some 
thing slipping between the fingers 

2 Rupture of the Medial Ligament The trauma m this case 
is abduction in extension rather than rotation in flexion There is no 
history of locking 

Tenderness la present over the femoral or txbiaL attachments or in 
the line of the ligament Undue lateral mobility is found 

It must be remembered however that from their anatomical relation 
ship injury to the medial collateral ligament must predispose to injury 
of the medial memscus It is not until the acute symptoms of a m^ial 
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ligament injury have subsided that the mjury to the cartilage becomes 
evident 

3 Rupture of the Crociate Ligaments. ^Hien the anterior 
cruciate ligament is ruptured, the tibia can be displnced fornaitis on 
the femur when the knee is fully extended In the case of rupture 
of the posterior cruciate the tibia can be displaced back\\ards on the 
femur with the knee flexed to a right angle If these findmgs arc ob 
tamed a careful comparison should be made with the sound side, is 
many individuals possess an undul^y mobile knee. 

4 Fracture of the Tibial Spine This injury is the result of 
mote severe vnolence and does not follow a simple rotatory strain. 
There is no tenderness over the attachments of either cartilage Locking 
if present takes the form of a bony block to complete extension The 
fricture is usually obvious on radiographic evammation 

5 Loose Bodies The locking which i» produced a loose 
body IS usually momentary and is not inaugurated by any special 
movement The situation of the pain may vary with each attack, 
unless the body is pedunculated In most cases a radiograph reveals 
the condition 

6 Exostosis An exostos)» in the region of the knee joint may 
so mterfere with the free action of the tendons that “ lockmg mar 
be simulated Pam is usually felt over the exostosis which can usually 
be palpated and can always bo seen in radiographs 

7 Osteo-arthntis The onset is usually gradual Pam and 
stiJTcess are marked in the momiug but disappear in the course of 
the day Both the pain and tenderness are diffuse and not confined 
to any particular part of the knee The hppmg of the articular margin 
can usually be recognized on palpation, and demonstrated by X rays 

8 Recurrent Dislocation of the Patella It is not always easy 
from the history alone to exclude the po&»ibihty of this lesion The 
joint however is not usually tender, the quadriceps is lax and when 
the knee vs extended it is usually possible to displace the patella over 
the outer femoral condyle 


T1U.ATIIEST 

1 Treatment of the Original Lesion 
Certain rules are apphcable to all cases 
(a) Reduction must be accurate 

(i) It must be maintained until the torn cartilage has healctl 
(c) The damaged structures must be guarded from strain or further 
injury for some months 

(ti) Dunng this pcnoil the nutrition of tiie joint structures and 
tone of the related muscles must bo preserved 
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The Methods tn Detail 

(a) The Reduction Reduction should be perforiaed at tJie earliest 
possible moment in many cases an anaesthetic is an id^ antage but 
it can often bo dispensed with 

In the case of the right knee the surgeon stands on the right side 
and grasps the patients nght foot firmly »it}i lus right hand steady 
mg the knee with his left hand The knee is first fully flexed the 
leg IS then abducted and at tlie same tmie rotated first lateraUy and 
then medially MTiile in this position it is suddenly extended an 
audible snap may be heard indicating that the displacement has been 
reduced A good test of reduction is the ability of the patient to 
extend the knee fully and painlessly bj bis own effort and maintain 
It m tliat position If a second attempt is necessary it should be 
earned out under an amestbetic 

(b) The Retention No splint is necessary The joint is iramo 
bihzed and firm compression apphed by ineam of a Jones’ bandage 
— several lasers of wool between turns of a broad domette bandage 
This both prevents tlie occurrence and facilitates the absorption of an 
effusion 

On the second day the patient begins quadriceps drill — straight leg 
raising and rythmical contraction of the extensor apparatus This is 
practised five minutes per hour throughout the walang day f 

On the tenth day active flexion may be permitted and on the four 
teenth da} the patient becomes ambulator) 

(c) Prevention of Strain Abduction and lateral rotation of the 
leg on the thigh should be avoided for some months The simplest 
method Of ensunng this is to raise the inner side of the heel and sole 
of the boot by a wedge of leather The patient should also be taught 
to walk with the feet parallel or even with the toes turned inwa^s 

(d) After Treatment Quadriceps volume tone and control 
must be inamtamcd and improved b) the continuous practice of quad 
riceps exercises Massage and faradic stimulation are m common u&e 
but are no substitute for" active quadriceps exercises 

Prognosis 

It has been stated previously that only the peripheral zone of a 
meniscus is vasculariaed It therefore follows that healing may be 
expected m bucket handle tears at the extreme periplier} of the car 
tilage m tears entering the synovial attachments and m injuries where 
the anterior or more often the postenor horn is detached from the 
capsule of the joint The major portion of cartilage mjunes however 
do not fall into this group 

In general it may be stated that Rie prognosis is good m patients 
who pursue a sedentary occupation Recurrence of symptoms may bo 
expected m the majont) of cases engaged in manual occupations or who 
continue active participation in sport 
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2 The Treatment of RecurreaC Cases 

(a) Conservative Treatment by a Knee Cage In some cases 
the lockmg and the givmg way of the knee may be prevented hy the 
use of a knee cage which penmts flexion, and extension but prolubiU 
rotatory and lateral movements The method is tedious and un 
reliable and operation is preferable unless there is some strong 
contra mdication The usual knee cage consists of a pair of leather 
supports 5 inches wide which encircle the thigh and the calf They 
are connected by two collateral bands of metal each lunged opposite 
the knee joint the jomt bemg on a plane slightly posterior to that 
of the medial hgament If the calf is not well developed the outer 
steel support should be prolonged down to the heel, to prevent the 
cage from slipping down 

(b) Treatment by Operation In the majority of cases of 
recurrent displacement where there is a history of true locking and 
synovitis operation la the treatment of choice and should be under 
taken at an early date to prevent the development of arthritic changes 

Opimou differs as to the necessity for the removal of the complete 
cartilage and some observers content themselves with resection of the 
damaged or loosened portion There js considerable evidence to 
condemn this practice In the first place those with a large experience 
of this operation find that if the postenor part of the cartilage is left 
it frequently giv es nse to synovitis and a feeling of weakness and m 
security m the knee w hich may give iray at uneitpected moments 
It would appear obvious that once a cartilage has been niobihzed to 
a point postenor to the lateral ligaments it must be entirely removed 
for interference with the peripheral attachments of the postenor half 
of the cartilage must increase its Iiabiity to slip towards the centre 
of the joint The practice of removmg the displaced portion of a 
bucket handle tear is also unreasonable because of the frequency vvatli 
which multiple bucket handle tears are encountered and the inability 
of the operator to test the mobiUty or inspect the postenor half of the 
remaimng penpheral portion of the cartilage 

It IS interesting to note that following resection of a cartilage a new 
cartilage of fibrous tissue regenerates from the synovial membrane 
hen the postenor horn of the onginal cartilage is left in the joint the 
antenor horn regenerates and an insecure junction is noted lietwceii 
the regenerated anterior and original postenor horns 

Technique of Oficration 

Pre operative Treatment During the usual two days pre 
paration of the skin the patient is taught the quadneeps exercises 
mentioned above le straight leg raising and rhythmical contracture 
of the extensor appar itus The rapid return of function following the 
removal of a cartilage depends on the volume tone and control of the 
quadneeps and as the exercises ate begun on the day following operation 
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less difficulty is encountered if the patient learns the routine during 
the pre operative penod 

The Operation Rigid asepsis is essential A tourniquet is 
necessary to prevent bleeding and permit a clear view of the various 
mtra articular structures Jlany incisions have been described, but 
of these only two need be mentioned 

(1) A curved incision from the anterior edge of the medial ligament 
an inch above the joint level to the edge of the patellar ligament gives 
adequate exposure in most cases It is roughly parallel to the course 
of the infrapatellar branch of the saphenous nerve and is therefore 
unlikely to damage it Some incisions divide this nerve, so that a small 
area of anaesthesia over the tibial tuberosity is produced, and not 
uncommonly thereafter a painful neuroma develops 

(2) A curved incision from a point midway between the hgamentum 
patellie and the medial ligament at the level of the apex of the patella 
to the anterior edge of the media! ligament on the antero medial aspect 
of the tibia The author favours this approach, which was originally 
described by Timbrell Fisher but now prefers a short vertical incision 
to expose the posterior horn rather than the conversion of the incision 
into the U flap exposure of Fisher Two separate incisions heal more 
rapidly than the U shaped incision, the blood supply at the apex of 
the curve being of necessity precarious 

The knee is flexed over the end of the operating table and the 
surgeon sits facing it The part is completely covered by a square of 
mualm wrung out m bimodide m spirit solution After the skm is 
divided a straight incision is made in the capsule some way in front 
of the medial bgament The actual entrance to the joint cavity should 
first be made over the femoral condyle, since if it is made over the 
intercondylar fossa negative pressure on the joint jiulls the synovia] 
membrane inwards away from the knife The extra synovial fat and 
the synovial membrane are divided together The cartilage is then 
carefully inspected, and any abnormality such as a tear or undue mobility 
noted The retropatellar pad of fat is next examined, and loose bodies, 
injuries such as fracture of the tibial spine or pathological processes 
fike osteocfioaiftitM dissecans, exinWtjd If Cfte antenor end of tie 
cartilage is loose it is grasped with forceps If not the antenor attach 
raent is divided Usually when there is a tear of the posterior part 
the whole cartilage can be pulled gently towards the interior of the 
joint when this is done If the cartrlage does not readily displace, 
its attachment to the medial ligament must be divided and the cartilage 
then dislocated The division of the cartilage from the medial collateral 
hgament and of capsular attachments immediately postenor to the 
ligament are greatly faciUtated by the use of the author a chisel type 
of knife If the head of the tibia is then forced forwards by a sandbag 
behind its upper end and rotated by tlie operator’s knees, the postenor 
horn can be divided by means of the ch^l kmfe 

It cannot be too strongly emphasized that when operation is under 
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FiQ 329 — S^tecul cartilage Lntfe 

taken for torn or displace semilunar cartilage the cartilage should he 
remo\ed, even though on first inspection it appears normal The con- 
dition of the postenor end of the cartilage cannot be determined on 
inspection from the front 

IVhen there is difficulty in removiDg the posterior horn, which maj 
occur m freeing the postenor third, it is of considerable value to dJv^[]e 
the terminal attachment of the postenor bom to the bare area of the 
tibia as a prehmmaty step at this stage One changes the locus of 
one 8 operative work from the medial part of the postenor third to the 
lateral part lying below the mtercondylar fossa The cartilage imme 
diately becomes more mobile and vMth the Ubia levered forwards over 
the sandbag it can be removed by dissecting and cutting again at its 
medial end 

Should it still be difficult or should the anterior liom be cut aw a; 
alone, leaving the postenor horn, a second small vertical incision is 
made in the skin behind the medial collateral ligament After incising 
the capsule m the same hne the posterior horn can be seen and its 
attachment divided under vision The whole cartilage Ccan be with 
drawn through this postenor capsular wound (Fig 330 j 

In closing any of these incisions the capsule and the aponeurosis 
are approximated separately with huen thread and finally the skui 
edges closed A firm pressure bandage should he apphed before the 
patient leaves the operating table, and before the tourniquet is removed 
This IS very necessary, as it prevents post operative effusion of blood 
mto the joint \ splint is not required 

Post-operoiive TreatmeBt, On the tlay opemijoa the 

patient begins the quailnceps exercises lie lias leamt during the pre 
operative period The bandage is not removed until the eighth day 
wlien the stitches are removed On the tenth daj the patient become^ 
ambulatorj wath the knee supported by a Jones’ bandage if there is 
anj marked effusion There^et a progressive increase of active 
exercises is permitted. 


Pkogvosis 

Tlie majonty of writers are agreed that perfect results are olitamcil 
m fully three quarters of the cases of removal of a semilunar cartiJoge 
SjTDptoms may persist after operatiou in the rernaiuder and probably 
the most frequent cause of this is osteo arthntic change in the joint. 
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This IS particularly so when slight artimtis is present before operation 
m long standing cases for it seems that the trauma of operation may 
aggravate it Symptoms also persist when there is a co existing de 
rangement such as a loose body hypertrophied synovial fringe or alar 
pad An infrapatellar neuroma 
may give nse to hyperasstheaia 
and pain over the scar and may 
demand excision of the scar or 
removal of the neuroma 

Incomplete remoi al — the 
leaving behind of the posterior 
liotn — 13 often associated iMth 
recurrent s^noiitia and a feel 
mg of ^\cak^es3 m the joint 
winch maj also tend to give 
way This is probably the 
case only when the back part , 
of the cartilage has been loos 
eued by the original injury or A 
IS dragged upon and partially 
detached by the surgeon during 
the operation In cither case 
the fault can often be diag 
nosed from the click on rotate l lo 330 — Tit s e\^ure la no v done through 
mg the Uee m full Honon I^parale Inc s ons f there a 1 fficultv 

The removal of a posterior usual anter o incis on 

horn may he easil) acconi 

plislied through a short vertical incision behind the medial coUUeral 
ligament made with the knee in the flexed position The saphenous 
vein IS retracted backwards and the capsule incised As the capsule is 
relaxed with the knee in flexion excellent access to the posterior horn 
IS obtained 



Clinical Features of Lateral Semilunar Cartilage Imuries 

On aceoimt of its greater naturU mobility tlie lateral semilunar 
cartilage is less frequently injured than the medial The signs and 
symptoms of displacement and tears are less clearly defined than those 
occurring on the med al side of the jomt 

The patient may complain of pain on the lateral side of the knee 
particularly on the lateral side of the hgaioentum patellpj he may 
experience a sensation of something shpping inside the knee usually 
on. the outer side or he may volunteer the information that when 
he straightens tlie knee there is a loud crack or snap and the knee 
jerks into place — the so called tn^er knee 
The cvammation is conducted on lines sumlar to that for the medial 
cartilage There is if anything less wastmg of the quadriceps the 
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tenderness is situated on the lateral side of the patellar ligament and 
in the same situation there maj be a definite hollow caused by the 
recession of the anterior hom of the cartilage 

When the knee movements are investigated the snap and 
jerk wall often be appreciated as the leg is extended Tins feature 
indeed is often claimed to be patht^nomonio of displacement of the 
lateral cartilage but Jones has found it associated wnth the presence 
of a pedunculated loose bodj and with recurrent dislocition of the 
senu membranosus tendon over a small tibial eXostosis 

Discoid Lateral Cartilage 

The more accurate diagnosis of lateral cartilage lesions has brouglit 
to hght the frequency of an interesting congenita] anomal^y Bell 
Jones pomta out that m 18 per cent of operations on the lateral car 
tikge the cartilage is rougWy circular and thick instead of semilunar 
m form The condition is frequently bilateral and is occasionally 
found m more than one member of a family 

A similar condition is Dormal id reptiles and m certain of the 
anthropoid apes, and Jones points out that normally in the human 
knee the cartilages possess a discoid or circular shape before absorption 
of tissue causes them to assume their semilunar sliape The condi 
tion IS thus an atavism 


Cuvicat Features 

The most characteristic sign of a discoid cartilage is undoubtcdl} 
the loud click which is felt and heard when the knee joint is flexed 
or extended This may be appreciated at anj point in the iro of 
movement of the joint but is most common at the extremes of flexion 
and extension It is actually an exaggeration of the chekmg so com 
monly found m traumatic lesions of the normal lateral seimlutiar 
cartilage In association with the chek there is often an aching pain 
on the outer side of the jomt and a fcchng of weakness often described 
as a givmg way of the jomt As in other vaneties of lateral car 
triage derangement lockmg is lodst uacomioou 

There is someUmes a history of precedmg trauma The syndrome 
occurs m the joimg the majority of cases m the literature having 
occurred before the age of 18 In uwnj the click or snap has been 
noticed previously but on account of the absence of sjniiptoras h is 
not been considered of senous import It is often the occurrence of 
an mjurj followed by aching pam that sends the individual to the 
surgeon though m manj cases pain aud weakness come on insidiouslj 
without trauma 

PATDOixiaa 

The cartilage is usually thicker than nomnl and is rougl)l> qindri 
literal with rounileil corners Not infrequently the pcnplieni margin 
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curved upwards to be attaebed to the capsule m tlic vjciiuty of the 
lateral femoral coudyle There la sometimes a hj'pertrophicd pad of 
fat in the anterior part of the lateral compartment of the joint 
probaJ)!} derived from the alar fold 


Diagnosis 

Pam and tenderness aver the lateral cartil ige with an audible and 
palpable snap in the absence of trauma and m a young person 
should suggest the presence of a congenital discoid cartilage If the 
chek IS bilateral the suspicion is strengthened but a radiological 
exinunation is essential to exclude the presence of an exostosis which 
might impede the free movement of a tendon or capsular band Finder 
has drawn attention to a feature m the radiographs which he considers 
important — the ividemug of the joint space between the lateral con 
dyles of tlie tibia and the femur as a result of the added thickness 
of the cartilage 

Treatment of Lateral Semilunar Cartilage Injuries 

The management of injuries and displacements of the lateral 
bemilunar cartilage follows the lines already laid doMii for derange 
ments of the medial cartilage Reduction is ejected by a similaT 
manipulation and retention and preservation of muscular tone are 
obtamed m the same manner 

Bemoval of the lateral cartilage is essentially similar to removal 
of the medial cartilage The incisions are similar though of course 
on the opposite side of the jomt The access to the anterior hom is 
less free than on the medial side but owing to the greater mobihty of 
the lateral cartilage the further mobilization to the attachment of the 
posterior horn is more simple and little difficulty should be encountered 
in removing the entire cartilage through the anterior incision If 
hoiveaer difficulty is encountered the posterior horn may be exposed 
through a small vertical incision behind the lateral hgament 


Recurrence of Symptoms 

Symptoms may return or persist for reasons exactly similar to 
those for the medial cartilage save that there is no fear of an mfra 
patellar neuritis foUowmg removal of the lateral cartilage 

A posterior horn remnant may require to be removed if so a short 
vertical incision is made over the joint line posterior to the lateral 
hgament with the joint in flexion As the capsule is relaxed m flexion 
access to the posterior horn is good but care must be taken not to 
injure the tendon of the pophteus which is seen m the upper part of 
the mcision though indeed division of this tendon produces no 
disability 
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CYSTS OF THE SEAIILUNAR CARTILAGES 

Cybtic s^\elluig3 in relation to the semilunar cartilages line now 
been repeatedly rejjorted, and may be regarded as fair!} common 
Little IS known regarding their etiology beyond the fact that thej 
frequently appear to follow an injury ami are most coumiou m associa- 
tion with the lateral cartilage though the medial meniscus is also 
commonfj affected _ 



Fio 331 — Semilunar C>st of tboKnco Tho is jirotniding m front of btctol 
ligament 

Patuoixicy 

Tile cyst is of varying sue, sometimes raultiloculatcd, and is usually 
situated on the lateral aspect of the cartilage OUercushiw, who 
onginaliy drew the attention of Bntish surgeons to this condition, has 
lately demonstrated a cyst attached to the inner bonier of the cartilage, 
but this » rare In addAitm the oVmtma maTgnial ti) sis the 
IS often studded ivith many' small cysts The larger possess a fibrous 
tissue wall winch may or may not he Imcd by flattened cells The 
ongm and nature of these cells is obscure Ollcrenshaw originally 
thought them endothebal m nature and still affinna this view, but 
other workers, notably King, behevc that they are compressed sy novni 
cells The smaller cysts are similar in structure, and all contain a 
thick mucoid raiterial icsemblmg that found m gaugha 

EnoLOGi 

There is considerable difTercnce of opinion coucernmg the ongm of 
semilunar cysts .Ulison and 0 Connor attributed their developincnt 
to a degenerative process resultmg from mterference with the blood 
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supply of the cartilage through trauma and in their view the 
mucoid matenai is produced by the hquefaction of dead cartilage cells 
Fisher believes that the cjsts are of the nature of ^angha originating 
between the lateral surface of the cartilage and its sjTiovial covenng 
In Ollerenshaw s opimon they are 
developmental since they ate 
multiple show no signs of 
hamiorrhage and because nests 
of synovial tissue w hich have not 
developed into cysts are to be 
found in the cartilage King also 
beheves that thej are of the 
same nature as gangha and 
attributes their mucoid coutent to 
a secretion by synovial hkc colls 

CuviCAt Features 

In the majority of cases the 
development of the cysts is traced 
to a fall or an injury to the 
affected knee and not imconi 
nionly the trauma has occurred 
some years before A swelliug is 
usually present on the outer aide 
of the knee it is tense and 
ductuAting and varying m size 
from a hazel out to a small 
walnut Pam is more or less 
continuous. 

Few of the pilients give the lunar Cyat ,n ronnrrt on 

characteristic cartilage history » ta the lateral cart (age 

of locking but occasionally tlie 

decided snap or jerl has been noted that indicates a lesion of the 
lateral cartilage 

Treatment 

Only complete removal of the cartilage and its related cysts will 
effect a cure Removal of the cyst alone is followed by recurrence 

The latenl cartilage may be removed by tho method already des 
cribed no attempt being made to excise the cyst intact llternatively 
a U shaped skin incision may be made and tlie cy st expose 1 by dividing 
the capsule overlying it The cyst can then be removed The cartilage 
IS then exposed through a vertical incision between the patellar tendon 
and the lateral ligament If excision of the entire cartilage is not 
found to be possible through an anterior capsular incision a second 
incision may be made behind the lateral ligament in the manner des 
cribed previously 
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RUPTURE OF THE C5RUCUTE LIG^JIENTS 

The powerful cruciate ligaments ate injured only severe forms 
of trauma 

The Anterior Cruciate Ligament The anterior hgament is 
rendered taut when the knee is extended, and also, when the media! 
hgament is ruptured by internal rotation of the femur on the tibia 
Injuries which are associated with exaggeration of these mo\ements 
are hahle to lead to rupture of the anterior cruciate, or, if the hga 
ment \vithstands the strain, to avulsion of the medial tubercle of the 
tibial spine, near which it is attached 

A diagnosis of ruptured anterior cruciate may be made with con 
fidence if the tibu can be displaced forwards when the knee is cvtciided 
If the tibial spme has been avulsed, Ihore is, in addition to the unnatural 
mobihtj a defimte obstruction which pre\ents full extension, and 
w hich feels definitely bony, in contradistinction to tlio locking follomng 
cartilage injuries 

The Posterior Cruciate Ligament The posterior cruciate is 
taut in flexion violence which forcibly displaces the tibia backwards 
on the femur when the knee is flexed is therefore hable to cause nip 
ture of the hgament The most common cause of this injury is a fall 
on the flexed knee, the uiipact beuig taken on the upper end of tbo 
tibia instead of on the patella The author eaw such a case m a youth 
who slipped while crossing a railwaj line He fell with the knee flexed, 
the head of the tibia stnkuig the edge of the rail 

A rupture of the posterior cruciate hgament is diagnosed b> the 
abihty to displace the tibia backwards when the Imee is flexed 
Rupture of both cnictale hgavients may accompany dislocation of the 
knee joint m this event, the joint is quite flail, and the tibia can 
be moved both backwards and forwards. 

It should be emphasized that rupture of a cruciate ligament cannot 
occur wathout damage to other joint structures, particularly the cap 
side of the joint, and the disabihty often attributed to the ruptured 
cruciate hgament is actually the suiii total of the effects of the mjurj 
on all the damaged structures It is for this reason that attempts to 
repair the cruciate Ugaments are so often doomed to failure and have 
largely been given up 

TRtATMEVr 

When the effusion has been leducevl bj aspiration or by the elistic 
compression of a Jones' bandage the knee joint is zramobiIize<l in exten 
sion m a skm tight plaster case .Vs it is desirable the patient shouhl 
rcuiam ambulator) and exercise the limb there is no reason vvh) the 
foot should be included in the plaster An Uima’s paste or clastoplast 
bandage is ipphed to the limb from toa, to the knee and then a skin- 
tight plaster applied from the adductor region to a short distance above 
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the malleoli o\er the elastoplast bandage Tina allows the patient 
almost full use of the Imib 

As soon as the ]omt has been immobilized the patient begms quad 
nceps exercises — under these circumstances coiwisting mamly of straight 
leg raising Good development and control of the quadriceps can 
compensate to a considerable extent for laxity of the ligaments of the 
knee joint These exercises must therefore be earned out conscien 
tiously 5 minutes per hour throughout the waking day dunng the 
three months m which immobilization is maintained Pollowing 
removal of the plaster case active flexion is commenced and quadneeps 
exercises continued 

The Treatment of Old Injuries o> the Cruciate LiOAMENrs 

When the hgameut has been ruptured for some tune the ends 
become smoothed and covered over by scar tissue and uo amount of 
immobilization will produce beabng The treatment of such a case 
depends on the amount and nature of the resulting disability Some 
individuals w ill be able to get about wonderfully w ell without apparatus 
while others will bo greatly helped by wearing a knee cage which bnuts 
the strain on the collateral ligaments Some patients are so little 
affected that they can take an active part m games or carry out a 
strenuous occupation Ncvertlicless m all 
cases the permanent abnormal mobility pre i 

disposes the joint to the later development of i 

artliritis 

Certain operations have accordingly been 
devised to reconstruct or replace the injured 
ligaments Technically such operations are I \ 

difficult and require a high degree of skill and J \ 
the results even m the most expert hands have \ 

proved unsatisfactory and the author cannot m B 

advocate their adoption \ _ — 

The recovery of stability m a joint after jy )? 

rupture of the cruciate ligament depends chiefly If / 

on the volume and control of the extensor appa / 

ratus and upon the continuity of the medial and \ \ f 

lateral collateral ligaments \ / 

(a) The Operation for Reconstruction of 
the Anterior Cruciate Ligament As the 1 

medial ligament is usually ruptured as w ell it also | 

must be reconstructed AlargoU shapedmcision 333 — Ueconstruc 

13 made m front of tlie knee starting about the tion of tho anterior 
adductor tubercle and crossing in front of the 
tubercle of the tibia to end on the outer side at , 

a corresponding point to the inner limb ihe >» rewi ed aud r strip cut 
tubercle of the tibia is detached with the patellar ^dtsSurea 

tendon and these along with the pat^a are 
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reflected upw aids, and the joint cavity opeaed If suture of the h^ imtiit 

IS impossibje, the outer hmb of the incision la continued upnnrds for 
about 10 inches, and a stop, 8 inches long ind IJ inches wide is 
separated from the iho tibial band and reflected do\vm\ arils, its lower 
attachment to the tibia bemg preserved A tunnel is now drilled m 
the lateral condyle of the femur, passmg downwards and inwanls to 
the area where the cruciate hgament was attached The inner 
end of the hole should be made far back so as to make the new 
hgament as obhque as possible m the sagittal plane A smuLir tunnel 
is now made through the tibia, commencing at the attachment of the 
medial hgament and passmg upw'ards, forwurds, and hteralJ) to 
finish at the site of the tibiaJ attachment of the cniciate hgament 
in front of the tibial spme Bone debris should be cleared awa> 
by a strip of gauze passed through the hole The fascia lata is now 
threaded through the femoral tunnel, from the outer side, and then 
through the tibial tunnel, until it protrudes it the external opening 
m the tibia There should be a free end left, about 3 mches m length 
This 13 dra\vn, tight and sutured to the most prominent pomt on the 
medial condyle, or alternatively a piece of bone is elevated from the 
medial condyle the free end of the fascial ligament is laid under it, 
and the two secured by a staple By attaching the fnsen to the 
femur the medial hgament is strengthened All the suturing should 
be done with the knee seou flexed, and the fascia hta fairly taut , 
this position should be maintained for about six weeks, until the fascia 
has become firmly anchored, and as this is important the hmb should 
be encased m plaster of Pans Great care should be taken to prevent 
the access of the bone dust to the joint, as it may form the nucleus 
of a loose body or give nse to pam at a later date The wound is 
usually healed m about two weeks , thereafter the plaster is bnalvcd, 
the posterior half bemg retamed for support Massage and electncit} 
are begun as soon as the plaster is divided, and at the end of two mouths 
the patient may be allowed to walk with the help of a knee cage 
(6) Reconstruction of the Posterior Cruciate Ligament The 
operation is siimlar to that for the aatenor cruciate hgament up to 
the exposure of the joist canty Thereafttz the inner hinh of the 
U shaped incision is continued up tho postero medial aspect of the 
thigh exposing the hainstrmg tendons Corresponding lengtlis of the 
semiteudinosiis and gracilis are now cut, tho distal ends being isolatcil 
and brought down and the proximal ends sutured to the senumem 
branosus A pair of artery forceps are pushed through the po'^tenor 
ligament of the knee between the postenor hom of the mednl v.mi* 
lunar cartilage and the tibia, and the two tendons pulled tlirough the 
postenor hgament until their free ends hang out from the front of the 
jomt \ hole is now bored tbiough the medial condyle of the femur, 
the internal opening being as for forwards as possible on the inter- 
condylar notch, and the outer above the niiddlo of the lateral aspect 
of the condyle immediately above tho jomt Tho tendons are now 
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pulled through, this hole and with the knee extended tightened up 
and attached by their free ends to the medial condyle of the tibia By 
attaclung the tendons to the tibia any weakness of the medial hgament 
IS compensated for The ]omt is unmobihzed m the extended position 
for SIX weeks and thereafter a light plaster is fitted and the patient 
allowed to u alk A moulded knee cage is used for about six months 

RUPTURE OF THE LATERAL LIGAilENTS 
Traunia to the medial and lateral collateral ligaments of the knee 
joint takes place as the result of abducting and adducting injuries mth 
the knee joint in extension while the extensor apparatus is caught 
off guard The medial ligament is the more important of the tno 
and IS the more frequently injured The diagnosis is made on the 
history of the injurj the position of the tenderness which is m the 
Ime of the ligaments the ability to open up the knee joint on the 
side injured and on the absence of signs su^estive of ineiuscus damage 
An X ray shoirs no abnormality 

Treatment 

The treatment of the acute lesion is essentially the same as that 
described under Treatment of Rupture of the Cruciate Ligaments 
The joint is immobilized and compressed by a Jones bandage until 
the effusion has subsided An Unnas paste support is apphed from 
the root of the toes to the knee joint and a skin tight plaster apphed 
from the adductor region overlapping the Unna s paste and terminating 
some little distance above the malleoli When the plaster case has 
been apphed the patient becomes ambulatory and practices quadriceps 
exercises continuously throughout the three months m which the plaster 
case IS retained Good results may be expected in acute injuries if 
quadriceps exercises are earned out conscientiously 

It has been stated previously that rupture of the medial collateral 
hgament may be accompanied by injury to the adjacent meniscus 
It IS often impossible to diagnose injury to the cartilage dunng the 
acute phase but it may become clear during the penod of rehabilitation 
that some additional internal derangement is present This possibility 
should be kept m mind when lato symptoms arise 


OLD INJURIES OF THE MEDIAI COLLATERAL LIGVMENT 
Unrecognized or untreated cases of injury to the medial collateral 
ligament frequently result in symptoms due to instability of the jomt 
The possibility of a co evistmg tear of the medial meniscus should be 
considered 

These cases always exhibit a gross degree of quadriceps insufficiency 
and before operative treatment is considered a course of vigorous 
quadneeps exercises should be presenbed and the case re assessed at 
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the end of three months \feny operative proce lures ha\e been 
recommended for old injunes of the nielial ligament Host operahous 
aim at the strengthening or reinforcing of a iieak hgament by phcation 
strips of fascia lata or by means of tendons In spite of the ingenuit} 
of some of these procedures the results in most cases ha^e proied 
unsatisfactory 

Operative Treatment Hauck has pomted out that iiistabihty 
of the kuee in these cases, is due to ksaty of the medial ligament rather 
than to weakness of the structure He considers that m mo&t cases 
the weakness exists in that part of the hgament adjacent to the tibial 
head — the portion which has healed by fibrous tissue He concluded 
that if the integnty of these structures could be restored the instability 
would be reheved and good function obtained The aim of the operation 
which he suggests la to shorten the relaxed hgament and to eliminate 
the weakened part which is made up of scar tissue 

The knee joint and upper end of the tibia are exposed bj an incision 
from the adductor tubercle to a point 4 inches below the articular 
surface of the tibn The area of bone including the attachment of the 
medial collateral hgament is removed from the head of the tibia an I 
the ligament shortened by mortising the bone fiap into the tibia at a 
lower level The medial memscus is removed The hgament is thus 
shortened and that part of the hgament formed by scar tissue brought 
agamst the denuded bone of the tibial head 

PitACTURES OF THE TIBIAL SPINE 

Lesious of the tibial spine are uot imconunou and are often asuoci 
ated with mjury to one or other of the cruciate ligaments particularly 
the anterior Smith and Jones recogmze three groups of injunus 

1 Avulsion of the Spine or of its Media! Tubercle This 
is produced by a similar mechanism to rupture of the antenor cruciate 
Usually the ligament has remained intact leaving the bony process 
to bear the brunt of the strain The fragincut is usually displaced 
anteriorly 

2 Fracture of the Lateral Tubercle The fracture in this case 
is usually due to direct contact with the inner margin of the lateral 
femoral condyle and the fragment is pulle 1 a htllc to the medial side 
The mechanism of the injury therefore is like that which results m 
lesions of the medial semilunar cartilage — extreme rotatory \nolence 

3 Fracture of the Spine in Association with Fractures of 
the Tibial Condyles Here the fracture is a crush fracture the 
result of severe trauma and m addition to tiie violent contact between 
the opposing articular surfaces there is usually some forcible abduc 
tion or adduction strain leading to fracture of the me lial or lateral 
condyles respectively It may thus result from falls from a licight or 
froma heav’j weight sinking the thigh or knee when the joint is tlcxetl 
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Clinical Fbaturls 

rile climcal evidences of spinal fractures arc often masked by tlio&e 
of coincident lesions of the semilunar cartilage the collateral ligaments 
or the cruciatcs In the first two types there is a definite bony block 
which prohibits full extension In neglected cases this persists and is 
associated with recurrent synovitis In the crush fracture type the 
CO existing cond}lar fracture ijsiiallj causes marked and obvious lateral 
deformit} 

TrI ATUfcNr 

When the effusion or hsemarthrosis has been re luced by aspiration 
or by the elastic jiressure of a Jones bandage a skin tight plaster of 
the same type as that desenhed under Treatment of Ruptures of the 
Cruciate Ligament is applied and worn for a period of tliree months 
during which time the patient concentrates on exercises designed to 
increase the volume and tone of the extensor apparatus 

In some cases however the bony block to extension persists giving 
nse to functional disability and under these circumstances the frag 
ment should be removed or replaced by operation 

The knee joint is laid open by Timbrell Fisher s patella displacing 
method It is usually necessary to gouge out a small flake of bone 
under the fractured spine to allow its replacement If the obstruct 
ing fragment is large it may be excised but if tlic cruciate ligament 
IS attached to it it is better to replace it and allow it to heal as an 
ordinary fracture It is usually necessary to prepare a bed for it with 
a gouge before it can be accurately reduced 

AFFECTIONS OF THE INFRAPATELLAR PAD 

II hen the knee joint is extended the patella is drawn up by the 
contracting quadriceps and the infra patellar pad of fat is similarly 
pulled up to avoid its being caught between the tibia and the femur 
\\ hen an excess of fat has been deposited in the pad how ever or when 
the quadriceps has lost its tone the pad may not be sufficiently drawn 
up and is then hable to be nipped between the opposing articular 
surfaces Repeated trauma of this nature is associated wath haimor 
rhage mto the pad and further tluckemug it becomes hard and 
may project beyond the margins of the patellar bgament in the form 
of two small swellings about the size of a walnut This traumatic 
form of enlargement is most common in young athletes 

In older subjects the infra patellar pad may be hypertrophied in 
association with intra articular arthntie changes as for example v illous 
hypertrophy of the synovial membrane 

SVMPTOUATOLOGV 

The clmical features of an affection of the infra patellar pad while 
not so distinctive as those of a lesion of a meniscus are yet m some 
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respects characteristic The knee is painful, but the pam, wluch is 
constantly situated immediatdy behind the infra patellar hgamcut, 
occurs only when the knee is used The joint tends also to be stiff, 
and the patient may complain that it is ueak and liable to recurrent 
attacks of swellmg (effusion) From the interposition of the hyper 
trophied fat between the articular surfaces there results a progres5i\e 
limitation of extension which makes the patient walk ^vith his knee 
partly flexed, beanng hia weight on the metatarso phalangeal joints 
with the foot in the equmus position 

True locking does not occur, but at mtervals the joint may appear 
to “ give way ” or a sharp stabbing pam may occur which temporarily 
arrests the patient’s activity 

The pad, on exammation, is usually enlarged, and the swellings 
on either side of the hgamentum patella are tender This tenderness 
persists or rather is more pronounced when the jomt is fuUj extended, 
and this provides a characteristic sign The quadriceps constantly 
shows a degree of atrophy 

Radiological examination is usually negative, occasionally, how- 
ever, calcium salts are deposited m the hypertrophied fat and may 
give a shadow m the situation of the pad 

Treatment 

(fl) Conservative The symptoms are produced mainly when the 
knee is extended, so that conservative measures should seek to limit 
this movement Jones recommends the simple but effective devnee 
of raismg the heel of the boot on the affected side, this prevents 
full extension, and may be followed by subsidence of the swelling and 
disappearance of the symptoms In severer c,ase3, further measures 
may be required , m this connection, a lunged knee cage, so arranged 
that extension is arrested some 20'’-30'* short of full extension, may 
prove of great service 

Conservative measures should always be supplemented by exercises, 
massage, and faradisin, to strengthen the wasted quadriceps 

(6) Operative If conservative methods prove incffLctive, the jwd 
should be removed 

An incision is made to the medial side of tlie lower part of the 
patella , the pad is found to be loosely attached to tlie posterior 
surface of the patellar tendon, about the upper end of the tibia, but 
firmly fixed to the articular capsule The three prolongations at its 
upper end are severed by a pair of curved scisaors as near its inscr 
tion into the meniscus as possible This procedure may' opm the 
knee joint, but no attempt is made to close it .Vfter closure of tlie 
aponeurosis aud skin the knee jomt is immobilized for eight day % 
and at the end of that tune active movements are begun Complete 
recovery usually results m from two to three months In many cases 
more adequate exposure is needed and Tmibrell Fisher’s patella dis 
placing method should be employed 
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BIP4.BTITB PATELLA 

The patella Ijke other sesamoid bones is subject to many ano 
malies of development which thou^ they have little or no chnical 
significance are of great diagnostic impottence 

The patella arises usually from a single centre of ossification, though 
occasional!} two or even more centres are present These several 
centres almost mvariably fuse to form a single bone but occasionally 
they remain discrete giving the condition of bipartite or even multi 
partite patella The importance of the condition lies in the fact that 
the unwary may confuse its radiograpluc appearance with that of 
fracture particularly since it is usually first observed when the knee 
IS X raved follow mg an injury 



Tic 331 — Congenital Bilateral Bipartite Patella 


Radiological Appearance The general contour of the patella is 
not grossly altered but the bone is seen to consist of a larger and one 
or two smaller fragments the latter situated usually at the upper and 
outer quadrant The structure of the smaller fragments is similar to 
that of the mam part of the bone consiatmg of a shell of cortical bone, 
surrounding normal cancellous tissue The fragment has a semi lunar 
outer margin but the border adjacent to the larger fragment is linear 
and ippears in the antero posterior view as a straiglifc hne There is 
usually a defimte radiological interval between the two fragments, but 
m the dissected specimen tins apparent gap is occupied iiy cartilage 
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la fi\e oat of sit cases the cooditiou js hJateral , ^rluJe a similar 
coadition is not unconnaonly observed in the sesamoid bone beneath 
the head of the first metatarsal 

Diagnosis 

The condition has to be distinguished from fractures of tlie pitella 
These, however are accompanied b^ a definite bistorj* of injury, and 
the usual clinical manifestations of trauma are present The important 
points in the differential radiological diagnosis are 

1 The margins of the fragments of bipartite patella are smooth 
and consist of cortical bone fractured fragments show more or less 
serrated edges and involve cancellous bone 

2 The position of the mtervenmg gap is also significant Frac 
tures rarely occur m the upper and outer quadrant, but this is almost 
invariably the site of the congenital inocnaly 

3 The congenital error is frequently bilateral 

HABITU.VL OR RhCURRbNT DISLOCATION OF THE PATLLLt 

The patella may be displaced as a result of injury, or coUeCnitnl 
abnorunbty, the dislocation may be upward, lateral, or medial, 
though climcally all others save the htenl displacement may bo cou 
sidered unusual 

Medial dislocation usually results from mjuiy, but may occur lu 
Occasionally as a result of injury the 
bone may rotate on its long axis so 
that one of its borders engages between 
the condyles of the femur This is a 
rare form of dislocation Tlic upward 
dislocation is also traumatic lU ongiii, 
for there has usually been a neglected 
rupture of the ligaraentum patell® 

The commoner latonl di'.Iocatioii is 
the most important and also the tvpe 
most liable to become habitu il or re- 
current , indeed, it is the lesion u-^ually 
zmpbed by the term recuireiit iljsloea 
tion or slipping patella ” 

Jones and Lovett dcscnlie (line 
types 

(») The CoHQinilal lyjie, usually at ^ 
couipatiied by other 'ihuormihlics and 
m particular associated with poor 
dev elopment of the lateral fciiiuralcon 
dyle Complete reduction of the ilis 
locatctl jKitolla is usually imj)Ossiblc m 
this type 


severe cases of genu varum 
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(n) Rfichilic type Lateral displacemeut of tlie patella may be 
associated 'Rith tachitic genu va^mn As the knock knee is flexed, 
tlie bone slips over the condyle but at first complete restitution occurs 
when the leg is extended again I»ater secondary changes may render 
the dislocation permanent 

(tit) The Traumatic Type This type usually occurs iii females, 
often m adolescence and it is often associated with a varj mg degree of 
genu valgum or v ith an extra long hgameutum pateihe Occasionally, 



Th. 336 — Congenital Diolocation of tlio Patella 
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too the whole joint is of the loose relaxed type, and sometimes the 
lateral condyle is small These conditions predispose to the occur 
rence of the dislocation, since they all favour tlie outward pull of tlie 
quadriceps (Goldthwaite ) 

The usual injury is a blow or kick but not uncommonK the dis 
placement is the result of muscular action 

Clinicai FiiAruBES o* REcuKRiiNr Dislocation 
Each recurrence is usually precipitated by a sudden contraction 
of the quadriceps when the knee is extended or semi flexed and the 
foot and leg everted, so that the insertion of the hgamentum patella? 
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comes to he more laterally, and the quadriceps is alloired to drag with 
increased force on the abjady unstable bone 

At the time of the attack, the patient usually falls to the 
ground 

^Vhen the displacement is of frequent occurrence, httle or no pam 
IS experienced but when long intervals elapse bet^ieeu the attacks 
the accident is associated with considerable pam disability, and swell 
ing of the joint 

Reduction is generally easy The knee is first fully extended, and 
then the thigh flexed to relax the quadriceps, the knee cap is then 
manipulated into position by 
pushing it medially, at the same 
time correcting any rotation 
The more frequent the displace- 
ment, the easier the reduction 
becomes , ultunatcly, indeed, 
the patient may learn to correct 
the dislocation himself In tune 
however, the repeated recur 
recces result m a relaxed 
weakened, and unstable joint 

Treatment 

Occasional!} , recurrence maj 
be prevented by the use of it firm 
bandage or Imee cap, though 
as the condition is extrcmel) 
disabling and anuo}ing more 
r^ical measures are iisuallj 
demanded In addition to 
mechamcal measures a number 
of operatioiis have been siig 
gested and performed 
Conservative Treatment 
This IS of value only befori 
the displacement has become 
habitual The mner side of the heel is raised and a knee cage worn 
to prevent lateral deviation dunng walking The patient is also 
instructed to walk with the toes loturned and the quadriceps m I 
m particular the fibres of the vastus mednhs are dev eloped to tlicir 
fullest extent 



Operative Treatment 

There is a wide choice of operations, and the final decision between 
them depends on the cause of the error hen there is no or on/} 
slight, genu valgum present an operation on the soft tissues is usunllv 
sufficient 
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(a) Soft Tissue Operations. (1) Goldthwaite’s Operation. A 
cun eel uicisioii is unde from belo\t and to the outer side of the tibial 
tubercle uu\ard3 aud curving up>\ards towards the inner margin of 
the patella The patellar tendon is exposed and split longitudinally 
into t\s 0 equal halves The lateral half is erased from its insertion, 
passed under the inner half and attached to the periosteum of the 
tibia and tbe expan*ioii of tlie sartonus muscle into the antero medial 
aspect of that bone The transposed ligament can, if necessary, be 
shortened, to increase the pull The knee is fixed for six weeks in a 
phstcr-of Paris case 

(2) Gallie's Operation Gallic suggested the use of a li\mg 
suture of fascia lata to form a ligament between the patella and the 
medial femoral coiidjle, and so to anchor the patella Soutter has 
pointed out that ivhereas tlie relationship of the patella to the femur is 
constantly changing, thus throwing a g^t deal of strain on the 
fascial bgament, the relationship of the patella to the tibia is con- 
stant, and he has modified Galbe’s original method by auchonng the 
patella to that bone 

A straight incision is made downwanfe and slightly inwards from 
the proxinial edge of the patella to the medial condyle of the tibia, 
the two bones are thus exposed, andadnll hole bored m each Athiii 
stnp of fascia lata, from the outer side of the thigh, is then threaded 
through the two drill boles, its free ends being thereafter ]ouied The 
joint should be luunobibzcd for sue weeks afterwards 

(3) Tendon Transplantation. The tendon of the gracihs or of 
the senu tendmosus may be divided at its insertion, and transplanted 
into the inner border of the patella 

(4) Krogius’s Operation. A Kocher's J shaped incision is made 
from shghtly abose the patella to the msertion of the hgamentum 
patellas, exposing the iho tibial tract, the tendinous expansion of the 
vastus lateralis, and the fibrous capsule These tissues, lying as they 
do on the lateral side of the joint, are tense, and, when longitudinally 
incised, the edges of the incision separate considerably On the medial 
side of the patella, two parallel incisions are made longitudinally through 
the capsule, and the narrow stnp of tissue thus marked out separated 
from Its bed It is left attached, above to the muscles and fascia of 
the medial side of the thigh, and below to the tendinous expansion 
of the vastus medialis , it thus forms a kind of “ bridge ” or “ pier ” 
graft The strip of tissue is transposed across the patella to the lateral 
Side of the joint, and now occupies the gap between the edges of the 
lateral capsular incision The edges of the graft are then sutured to 
tbe two ^ges of the lateral wound The tense lateral portion of the 
capsule, which tended to draw the patella outwards, has thus been 
divided, and a portion taken from the relaxed medial portion to fill 
the gap produced between the c^ea by the rehef of tension 

(h) Bone Operations. ( 1 ) Osteotomy. If knock-knee is the 
cause of the habitual dislocation, the obvious line of treatment is to 
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correcfc tlie deformity and so liter the direction of the pull of the 
quadriceps Genu valgum should he treated bj supracoudjlar oatco 
tomy, earned out tlirough a small incision ou the medni side of the 
knee immediately above the adductor tubercle After the bone ha* 
been fractured the lower fragment should be slight!} rotated incdiall} 
to bring the lateral condyle further forvrard, while a certain degree 
of bow leg can with advantage be aimed at smee it increases the proba 
bility of improvement The after care is smiply that of an osteotoni) 
or fracture plaster for six or seven weeks, and thereafter a walking 
caliper for four or five months 

(2) Albee’s Operation A semi lunar skm incision reachmg from 
above the lateral condyle to below the tibial tubercle is made round 
the lateral margm of the patella The condyle is exposed and a loiigi 
tudmal mcision 2 inches long made about ^ inch behind the antenor 
articular surface ivith a broad osteotome The fragment of bone thus 


Fio 33S --'■ReciirrcDt Lateral Dislocatioo of the FatcUa 
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marked out is elevated or eased up shghtlv out of its bed, i e a green 
stick fracture is produced through the lutercond} lar gtoov e V w edge 
shaped piece of bone remov ed from the crest of the tibia is then inserted 
mto the gap between the separated fragment and the remamder of the 
condyle If necessary, the graft and the slip of hone it supports iiMi 
be secured m place by i bone pin dn\en through them anil into tbe 
condyle but usually the soft tissues hold them as finul} as is iieces 
sary The skm wound is closed by continuous sutures of plaui cjtgat, 
and a plaster of Pans case apphed and kept on for three weeks At 
the end of this tmie massage and passive movements maj be begun 
(3) Transplantation of the Tubercle of the Tibia \ii m 
cisiou IS made vertically downwards from the lateral border of the 
patella to the outer side of the tubercle of the tibia from w inch point 
it deviates mediall} to eud over the mnet aspect of the tibia The 
hgaraentumpatelliB is then defined, and, along with the small block of 
bone to which it is attached it is separated from the tibia k gap 
or bed IS now made on the antcro m^ial aspect of tlie upper end of 
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the tibia its sliape corresponding to that of the bony block at the 
end of the ligament The block is now inserted mto its new bed and 
secured in place by a bone peg or screw nail 

Tlie operation may mth adiantage in certam cases be supplemented 
with a soft tissue operation such as that of Ivrogius 

Choice of Operation The author has on occasion used most of 
these operations but unless some defimte contra indication exists he 
now practises tlie complete trinspiantation of the infra patellar hga 
ment and its attaclied segment of bone to the medial side of the tibia 
He has found this operation entirely satisfactory If the coatractuie 
of the tissues on the lateral side of the patella is marked he performs 
m adibtion a capsulotomy after the manner of Krogius If there is 
marked genu \algum a corrective osteotomy IS of course earned out 


LOOSE BODIES 

The occurreuce lu joints of a vanet) of types of loose body has 
long been recognized Practicallj every joint m the body has been 
repotted on as containing such bodies but they are most frequently 
found in the knee joint An opportunity is taken here therefore of 
reviewing the whole subject 

Timbrell Fisher has done much to clarify our understanding of the 
pathology and the etiology of loose bodies and his classihcation has 
found almost universal acceptance In some respects it is coafusmg 
however and the author has now adopted the following grouping 

A ClassiJtcahoH of Loose Bodies 

A Fibrinous Loose Bodies (structureless bodies composed of 
hbnnous material or of necrotic synovial membrane) 
Trauniatic 1 After hteraorrhage 

Pathological lu association with — 

1 Tuberculosis 

2 Chrome synovitis 
Bodies (composed of fibrous tissue) 

1 Organization of hsBmorrhage into 
vdlus 

In association with — 

1 Tuberculosis (noduhr tuberculosis) 

2 Syphilis (gummata) 

3 Osteo arthritis 

C Cartilaginous Loose Bodies (composed entirely of cartilage 
cdls) 

TrawiMtic Separation of whole or part of an 

mtni articular fibre cartilage, e g 
meniscus 


B Fibrous Loose 

TraumaUc 

Palhdogical 
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D Osteo Cartilaginous Loose Bodies 

Traumatic 1 Displacement of non articulating epj 

ph^sis 

Pathological 1 Detachment of portion of articular 

surface (osteochondritis disaecans) 

2 Detachment of osteophytes m — 

Tabes dorsalis 
Oateo arthritis 

3 Separation of sequestra m — 

Tuberculosis 
A.cute arthritis 

4 Synovial Chondromata 


£ Miscellaneous Loose Bodies 

1 Introduced horejgo Bodies 

2 Lipoma 

3 Angioma 

4 Secondary Carcmoma etc etc 


The above table includes the whole range of loose bodies but it 
should be understood that the majority of these are of very rare occur 
rence and for practical purposes the pathological dmgiio&is restA 
between ostco arthncic loose bodies synovial chondromata ostco* 
chondntis dissecans and displaced epiphyses Some of the above 
conditions may now be considered in greater detail 


A Fibrinous Loose Bodies, or Necrotic Synovium 
ihe typical fibrmous loose bodies arise usually after i traumatic 
mtra articular hemorrhage and are often lammated Large nmubers 
are present 

The pathological type— composed of necrotic synoml tissue — arc 
usually associated vnth chronic synovitis or arthntis especially of 
tuberculous origin They are multiple and constitute the melon 
seed bodies so distinctive of certain of the more chronic forms of 
tuberculous arthritis 


B Fibrous Loose Bodies 

These may be attached to the synovial membnue or free in the 
joint canty 

The traumatic type arises at the site of an injury to the synovial 
membrane There is usually a breach of surface and as a result of 
the imtation caused by the constant movement of the joint a con 
dition of chrome inflammation is set up In consequence a peduii 
culated tag is formed which sooner or later separates into the joint 

The pathological type occurs m association pnncipally nith tuler 
culosis and osteo arthntis — both diseases m which villous ovtr^roitli 
of the synovial membrane is common The hypertrophied vilh pro 
ject more and more into the joint m some cases the base beconns 
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itteuuatel to form a pchclc uid ultimately the \1llu3 may drop off 
dctuallj into the joint cavity VU stages of detachment may be 
observed m the same joint 

Gummata of joints are not common 

C Cartilaginous Loose Bodies 

Loose bodies composed entirely of cartilage are rare and are 
derived from one or otiier of the seniilmiars usually the medial they 
originate from partial or complete detachment of the cartilage in 
whole or in part Jones and Lovett report a case where a rounded 
mass the size of a large bean was the otdy trace of a vamshed medial 
semilunar The connection hetneen the mass and the missing carti 
lage was assumed since the body had retained a fibrous attachment 
corresponding to that of the aenulunar 

D Osteo Cartilaginous Loose Bodies 
Traumatic Type 

(d) Displaced Non articulating Epiphyses This type is found 
in its most classical form in the elbow joint where as a result of cet 
tarn forms of trauma the medial epicoodyle is forcibly displaced into 
the joint cavity The displaced fragment frequently goes uurccog 
luzed and attention may be drawn to it only by the persistent hmita 
tion of joint movement and by the occurrence of signs and symptoms 
indicating a lesion of the uJnar nerve Platt has drawn attention to 
the frequent occurrence of nerve phenomena m association with the 
injury and the importance of its early recognition is thus mcreased 

At the time of injury the joint is usually so swollen that defor 
mity IS not apparent bub a point of cutreme tenderness is found over 
the situation of the epicoodyle 

In late cases when the radiographic examination may suggest the 
presence of a loose body the possibility of this lesion may be sug 
gested by the increase of the carrying angle (cubitus valgus) which 
almost inevitably results 
Treatsievt 

In immediate cases after the swellmg has subsided a httle the 
joint IS opened the detached fragment replaced m position and 
bccured there by a small peg or nail 

In late cases when the fragment constitutes a free joint body it 
should be removed 

Some observers consider that the frequency of late ulnar neuritis 
as a sequel of this injury justifies the performance of anterior trans 
position of the ulnar nerve at the same tune as the fragment is replaced 
or excised 

(h) Detached Portions of Articular Surface — Osteochondritis 
Dissecans Osteochondritis dissecans is a condition m which a frag 
ment of articular cartilage with or without subchondral bone becomes 
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either partially or completely separated at characteristic sites on the 
articular surfaces of certain ]omta 

The joint most commonly affected is the knee but similar lesions 
have been found m the elbow anUe and hip and even in the hea 1 
of a metatarsal In some cases the condition is bilateral 

The t 3 rpical sites m the \anous jomts are as follows m the knee 
the medial condyle close to the intercondylar notch iii the elbow 
the capitellum m the ankle the trochlear surface of the astragd is 
and in the hip the superior aspect of the head of the femur 



Fn, 339 — placed "Noa articulating Lp^hisia 
The medial cp cood} e of the huiue nsliwbreu [iractuted and «4 laccdinothei Itet I'M 
ulU hraents o the ul a b/ s gan ea 9 

Etioloo\ 

The actual mechamsm of the detachment of portions of the irticular 
surface IS a much debat«l problem OngmaJly jt was believctl that 
following trauma there developed a pathological process — quiet 
necrosis — which led to the gradual extrusion of a part of the trau 
mati 2 ed surface Tins w as the view of Paget an I of Ivonig but both 
these observers agreed that bj the time the bodv separated ill signs 
of the underljang patholog cal process 1 lul disappe irc I It w vs tl is 
conception of the process that led Ivomj, to name it ostcocl on Iritis 
dissecans a name that has lemamed fir nly (.ntreiicl e 1 in fl e liter i 
ture although its aptitude M bj no means certain 
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Since the original observations many alternative explanations have 
been proposed In the mam they may be grouped into those that 
attnbute it to trauma and those which postulate some primary dis 
turbance of the articular surface 

The traumatic theory has been especially cliampioned by Timbrcll 
Fisher and lately by Tairbaiik Among the possible sequelee of trauma 
are included subchondral fracture with gradual separation of a frag 
ment damage to the vessels supplying a portion of the articular surface 
and a post-traumatic inflammatory condition 




ijs 340— t)sl«KlondrlM Djssccans 

rt e Iji^.v Ik se« the jo cit ajMce sflJ ltd cMim oit Uie «rt< ulw 8 j>e<C of U e ned al condj le. 

The view that the fragment is detached after a localized fracture 
is at first eight supported by the fact that trauma m many cases 13 
a feature of the history the situations of the lesion liowoaer are 
not those in which the manifestations of trauma would be expected 
Large numbers of experiments have been dweeted to surmount this 
difficulty and in some cases a plausible hypotht&is has been sug 
gested thus m the case of the knee it is alleged that the trauma is 
produced by one of tlie other bones of the joint the patella or the 
tibial spine the best case has been made out for the latter Tlie 
medial tubercle is alwa> s longer than the lateral and it has been pointed 
out that jn osteochondritis dissecans it appears hypertrophied It is 
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suggested that forced rotation of the tibia on the femur or the femur 
on the tibia or forcible medial displacement of the tibia on the femur 
will cause the spine to vnipmge on the articular surface of the medial 
condyle In the case of the hip the lesion occurs on the supenor 
surface of the head where it might conceivably be produced by forcible 
contact with the acetabular roof 



Fig 341 — LocNe Hod es in the K ee Jo nt 
TlifK (> ev (ItDce of U r r o f oni tbe set u( r cart age oC Uie feu ur 

Fazrbanh supports the view that the lesion is a fracturt He 
this coiic}iiS}£>j} os the fohoy^jog facts 

1 It occurs most frequently m adolescents and young adults indulo 
mg in vigorous pastimes 

2 Typical lesions ate seen in radiographs and revealed by opirdion 
after definite and sometimes recent trauma 

3 A lesion at the typical site mav mvobo the cartih,,'' 
detached fragment consisting of nontial articular cartilage In such 
cases there is a definite bistoij of trauma 

4 There is entire aliseoce of inflinmiatory changes, in an I alout 
the lesions 

j The gross appearances when opention is pcrforiind eirly hij, 
gest nothing but a simple recent fracture When sufhcicnt time 1 as 
elapsed for changes to occur the only ones tint do tabe pla<t- 
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only tbo^o ^\lllch \\o\iUl be e\ptcU(l Doni ui elTort on tliL pirt of tbc 
tissues to repair the damage Exactly smiil ir changes arc occasiomlly 
found on tlic more exposed parts of the femoral irticular surface 
nhere the traumatic ongai of the lesious ts never disputed 

G \\ hen the detached fragment is suspemled bj a \ ascuhr peihcle 
the bone m it is not dead and w not a sequestrum. 
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tie Ankle 

7 To explain the occurrence of the lesion in both knees or in the 
knees of more than one member of a fanuly it is easier to assume 
the presence of anatomical peculiarities favouring exceptional local 
trauma than the occurrence of embolism damage to tho blood supply 
or an} other change 

Despite such distinguished support it Mould appear that the lesion 
if due to trauma would be more common and more frequent in joints 
other than the laiee where injury occurs as often Further its occur 
rence or rather its discovery after mjury is no proof of its depend 
ence on injury smee lu some cases at least a traumatic history is not 
forthcoimng 

The theory that the separation of the fragment is due to injury 
to the vessels supplymg the articular surface does not bear scrutmj 
The subchondral bone is supplied by a veritable lake of blood in tlie 
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'shape of numerous capiKanes The articular cartilage ilerives its 
imtntiou from the synovial fluid and m some cases the bod) is eufirel) 
taitilagiiioiis the underlying bone being normal Further as Phennster 
has shown uiterference with the vessels supplying an area of bone 
results in aseptic necrosis not sequestration of a hving fragment 

The alternative view — that there a a pre existing chanoe in the 
articular cartilage or the subchondral bone — was onginally proposed 
by Azhausen who attributed the change to mildly mfectiv e embohsm of 
a small endartery supplying the affected area Other wmiln r views have 
blamed aseptic thrombosis of an endartery and eudartentis obliterans 

It has also been suggested that there is an underlymg osteo arthntic 
basis though the age period renders this unlikely Bruce drew an 
analogy between osteochondritis dissecans and the lesion at the mefa 
tarsal head generally known as Kohlers disease He demonstrated 
that the deformation of the articular surface is preceded by the appear 
ance of a defimte zone of boue absorption and that the indentation of 
the surface is sometimes followed by the formation of a loose body in the 
jomt and he suggested that a similar process might account for the 
lesion of osteochondritis dissecans It is extremely doubtful whether 
the conditions are in any way comparable and for the moment thr 
mechanism of loose body formation m osteochondritis dissecans remams 
a mystery 
Pathology 

The body may be lying quite free m the jomt cavity or attached 
to the articular surface by a fibrous band or by a hmge of articular 
cartilage In the knee it is generally derived from the media] 
condyle 

The appearance of the body vanes greatly it is generally oval 
in shape and with a plane and convex surface The convex surface 
is often rough and may consist of cancellous bone but when the body 
has existed m the jomt for a long tune it changes its character the 
rough surface becomes smoothed out aud rounded and the cartilage 
may proliferate until the body acquires considerable proportions 
The over exuberant production of new cartilage cells may lead to the 
formation of a veritable cartilaginous tumour 
SVilPTOMS 

From the standpoint of the chnica] history cases may be placed 
in three fairly well defined groups In one group are those cases 
where the knee is pamful swollen and tender and locked m from 15 to 45 
degrees of flexion The appearance is suggestive of injury an I the 
condition has often begun suddenly subsequent to a tuisfc or other 
minor mjuiy There is usually no history of previous disability 
Xray exanunation reveals an osteochondntic focus on the incdiil 
femoral condyle with oue or it may be two loose bodies m the joint 
The second group includes cases which are almost asymptomatic It 
occasionally happens that an i ra} of a supposedly nonnal knee takui 
for compaiiaon reveals a defimte osteochondntic focus without free 
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lYhea the lesion presents the more usual appearance of the cartilage 
fractured but wth an unbroken portion holding the fra'^ment more 
or less m position the separation should be completed md the fratr 
ment removed The cartilagmous margins of the crater should be 
carefully beielled when necessarj, and any iindermmed portions 
removed If the fragment is free m the joint and the radiograplia 
show the site from which it came, the incision should be planned to 
allow inspection of the crater as well as removal of the loose bodj 
In all cases the condition of the seimlunar cartilage should be deter 
mined 

The immediate prognoais and the prognosis for some jears to come 
are undoubtedly good but the remote prognosis is less favourable as 
there is reason to beheve that osteo arthritic changes are hiel) to occur 
sooner or later 


Palfioioffical Osleo Cqrhhgmous Bodies 
1 Detached Osteophytes m (o) Osteo-riTOinlis In osteo- 
arthritis, three forms of loose bodj may occur — sjnovial chondroma 
(see p 735), detached marginal oateopbjte, md detached " epi articular 
ecchoodroais ’ or central osteoph^’te 

The marginal osteophj'tes are, m certain situations, prone to injurj, 
and may be completely broken off, orfractured though if the fracture is 
incomplete, the osteophyte may remain attached by a narrow pedicle 
Immediately after the injury the raw bony surface can be easily recog 
mzed, but it is soon covered o\er bj proliferatmg cartilage 

Such bodies are usually pear shaped On section, the peripheral 
area is found to consist ofwtll-de\eIopedlibro cartilage, and the central 
portion of dead bone with a well defined cancellous arrangement 

Rarely there may be more than one detached osteophjte, and 
frequently m the same joint there are other forms of osteo arthritic 
loose body, eg synoaual chondromata 

The occurrence, in osteo arthntio joints of locahaed areas of hjqier 
plasia of the articular cartilage was first demonstrated bj Shattock 
These “ epi articular ecchondroses ’ are essentially similar in nature 
to the osteophytic outgrowths at the articular margin, and the central 
portion IS likewise often ossified Like the marginal outgro'\th, these 
central osteophytes may become broken off and form loose bodies. 

(b) Tabes Dorsalis In the hypertrophic form of Charcot’s disease, 
osteophytic formation may also give nse to loose bodies, similar to the 
osteophytes of osteo arthntis, but, owing to the more extreme nature 
of the pathological process m tabes comnioDl} bigger 

2. For the sake of completeness, two tj-pcs of loose l)od> maj be 
mcluded — the tuberculous and the acute inflanimator} 

(o) Tuberculous Sequestra Necrosis of large areas of bone m 
relative!} uncommon m tuberculosis but it nia} occur, especially m 
the articular surface of the femur, when the sequistrum is extrude*! 
into the jomt cavitj It is common!} wedge shaped, and the actual 
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separation is slow winch supports the explanation that the occurrence 
IS the result of interference ivith the blood supply 

(6) Acute Inflammatory Sequestra In acute arthritis in 
children whole or part of the e|aph}^sis may be detached and be free 
lu the joint Vs a loose body the occurrence is of no significance 
since the major condition overshadows everjthmg else 

3 Synovial Chondroma EoUiker was the first to describe the 
occurrence of cartilage celLs m the vilh of the synovial membrane At 
that time it was thought that these cells could be present without 
the membrane bemg accounted abnormal but the consensus of modern 
opinion 13 against this '\Iost observers agree however that under 
the influence of certain abnormal stimuli connective tissue cells can 
become transfonned into any of the speciahzed mesodermal tissues of 
the boily such as hone or cartilage 

If we accept the hypothesis that synovial fringes may undergo 
cartilaginous transformation the ongm of synovial choudromata can 
be readily appreciated for the cartilage cells of the vdlus may take 
on true tumour growth with the fonnation of chondromata which 
later become detached into the joint cavity V\hile m the majority 
of cases the tumours are entirely composed of cartilage there is no 
question that certam of them contain a nucleus of true bone Since 
metaplasia of synovial tissue into cartilage is kuowu to occur there 
is no reason why a similar metaplasia to bone may not take place 
with equal readiness Greig insists ho rever that when bone is found 
m the centre of a loose body it must liave been formed before tlie 
body became detached from its parent membrane becausetheformation 
of bone demands a lavish blood supply which is not available after 
the body has become free For those which contain a bony nucleus 
the term osteochondroma would be more accurate 

Once detached the tumour may increase in size but tins increase 
is entirely cartilagmous for cartilage is a structure of low meta 
holism and can derive ftoni the articular effusion sufficient nourish 
inent to enable its cells both to hve and prohferate (Greig) 
Patkologv 

Such chondromata may be smgle are frequently multiple and 
occasionally diffuse 

The svgle dondro a may be lying free m the jomt cavity or 
attached to the synovial membrane by a definite pedicle It is an 
oval body composed almoat entirdy of cartilage cells occasionally 
the centre of the tumour is occupied by a loculated cavity the result 
of iQUcmoid degeneration (Fisher) 

Occasionally the body shows obvious lammation and Fisher has 
suggested that tlus is due to the deposition m layers of calcium salts 
denved from the synovial fluid which has permeated the body Cer 
tain of the tumours too are definite ostco chondromata contaming 
a nucleus of bone 
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The muliiple cJiondronuda ire smaller than the single \anety and 
may be present in enormous numbers Berry has recorded a case in 
which no fewer than 1 047 such carhlaginous bodies were found in 
the knee joint of a woman 22 years of age 

The size and shape of the mdividuil tumours vai) Groups of 
them may occupy pouches and recedes of the synovial membrane 
and they may be flattened from mutual compression Usually there 
IS a combination of pedunculated and free tumours and their general 
character is simiJar to tbit of the single vanety save for the points 
discussed above 
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Diffuse cJiotidroina(a (synovial choudroniatosis) is a rtmarhahle 
condition in which the whole synovial membrane is studded with (Ii» 
Crete nodules of cartilage which undergo ossification and nearly all 
of which have a nucleus of true bone The process is thus more 
commonly an osteo chondromatosis than a pure chondromatosis Tiie 
tumours may become detached and he free m the jomt canty 

CuvrcAL Featubes airEwiBC Loose Bodies in Joints 
T ypically the presence of a loose body m a joint is associated* 
sooner or later with what may be termed a senes of classical synip 
toms due to the impaction of the body between tbe opposing articular 
surfaces AlTnle carrying out some movement the patient experienced 
a sudden intense pain iii the jomt if it is the knee joint ho usually 
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falls, aiiJ finds that the limb is apparently povvtrless The jomt is 
usually locked m a position of seim flexion and neither extension nor 
further flexion are possible 

There may be an obvious swelling at one part of the joint pres 
sure on which will release the joint and terminate the attack or 
the body may become dislodged by some particular mo\ emeut 
accidentally earned out by the patient himself Occasionally how 
ever an anajsthetic must be administered before the joint can be 
unlocked ’ 

\fter the attack there 
may be an effusion into the 
joint such recurrent syno- 
\ntis IS apt m time to lead 
to relaxation of the Iiga 
ments and instability of the 
joint 

A characteristic point 
in the history is the van 
able site of the pain m 
successive attacks it may 
occur at widely diflermg 
parts of the joint m con 
tradistmctvon to cartilage 
lesions where the situation of the pain is constant 

Atypical Symptoms In nuany cases the usual history may not 
be forthcoming and the reason for this becomes apjiarent wlien the 
pathological nature of the loose body is coiisideretl 

In the pathological types of loose body, the symptoms are usually 
masked by those of the major disease and the body may be oaer 
looked in consequence Multiple bodies eg multiple synovial clion 
droniata are usually small and apt therefore to become impacted 
mote frequently The accident is not usually attended ivith the 
classical symptoms indeed it may give rise to remarkably little pain 
or inconvenience 

The ckissica} traumatic type of loose body — derived from the articular 
surface — may be associated with puzzling symptoms at the beginmng 
The explanation of these is found in the degree of attachment that 
exists between the body and its bed for only where it has been com 
pletely cast off can the typical phenomena occur 

Fisher has desenbed three forms of typical history 

1 An injury direct or indirect la followed almost immediately by 
classical symptoms but after an interval these disappear Here, the 
body has been completclj detached but after a time has acquired a 
secondary attaclunent to the synovial membrane 

2 An injury direct or mdirect is followed after an interval by 
classical symptoms Here the portion of articular cartilage has been 
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immediately detached, but has become at once adherent to the sino 
vial membrane from which it has only become freed after a time 

3 A joint IS subject to vague attacks of pam and sirelhug, there 
may be some creaking when the joint is moved, or some limitation 
m movement The attacks increase m seventy until e\entually the 
classical picture is obtained 

Here the body has been gradually separatmg from its bed, and 
the occurrence of the classical symptoms comcides with its complete 
detachment This type of history is often obtamed in the so caDed 
osteochondritis dissecans 


Diagnosis 

X ray examination is invaluable m the diagnosis of loose bodies, 
which are osseous or osteo cartilaginous, and the film will also re\cal co 
existmg pathological changes In connection with the knee jomt, refer 
ence may be made m passmg to an occasional source of error m the 
mterpretation of X ray films An appearance smmlatmg a loose body 
is often given by a sesamoid bone in the lateral head of the gii«troc 
uemtua which is pre»ent m about 15 per cent of individuals, and 
frequently bilateral It is recognized by its regular sharply contoured 
oral or circular form, and its constant position 

Treatment 

i loose body which is giving use to symptoms should be reuioved 
When the body is free in the joint cavity, it is often a matter of con 
siderable difficulty to locate it at the time of operation , it is often 
advantageous, therefore, to have the patient under observation for a 
day or two before operation Should he at any time feel the loose 
body m a superficial position, the surgeon is informed, and, under 
aseptic precautions, the body is transfixed by a needle, the whole 
part IS then carefully sterilized, and the body removed through a 
small incision under local anaisthesia 

If the history suggests a pedunculated loose body, vvluch always 
makes its appearance at a defimte spot there is no occasion for any 
defay m naderfaiueg operation IFAea foots bodies are muhiph a 
the knee jomt and when a single loose body refuses to become pal 
pable, the jomt should be laid open by Tmibrell Fisher’s method 
Timbrell Fisher’s Exposure A sUghtly curved incision is made, 
commencmg m the mid line 1 mch above the uppermost Umit of the 
supra patellar pouch, and skirtmg the medial border of the p itclla 
and the medial border of the l^mentum patella to end a httic to 
the inner side of the tibial tubercle The flaps are reflected and a 
mid Ime mcisiou made through the layer of fascia covering the quatl 
nceps tendon the patella and the hgamentum patella) Tiie mtdwl 
fascial flap is now reflected well beyond the medial border of the 
patella and its ligament Thereafter, it is strongly retracted, and the 
capsule divided J mch from and parallel with, the medial border of the 
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patella The incisioji is earned obliquely upwards through the inner 
fibres of the quadriceps tendon care being taken to avoid incising 
any muscular fibres of the vastus internus Below the incision is 
earned tlirougli the capsule at the medial border of the ligamentum 
patella3 The synovial membrane is divided along the same line and 
the patella dislocated to the lateral side of the joint In this way 
an excellent exposure of the whole antenor compartment of the joint 
IS obtained Occasionally the lateral part of the joint is obscured bv 
the hgamentuni mucosum which may have to be divided and subse 
queatly resutuxed 

This exposure may also be used for operations on the tibial spine 
and sometimes for operations on the cruciate ligament 

Loose Bodies in the Posterior Compartments 
^\hcn loose bodies are situated m the posterior compartment of 
the joint they may be removed by a median exposure through the 
popliteal space as adaocated by Brackett 

After the skin incision is made the dissection is carried down 
between the two heads of the gastrocnemius and since the branches 
of the tibial nerve run laterally it is recommended that the nerves 
and the vessels should be retracted to the lateral side The capsule 
IS carefully cleared by blunt dissection to enable the loose body to 
be palpated before the capsular incision is made 

Tor loose bodies m the postero lateral compartment an incision 
parallel to the anterior border of the biceps may be used The biceps 
IS retracted backwoirds the iho tibial band divided longitudinally and 
the capsule opened either above or below the tendon of the pophteus 
The posterior horn of the lateral semilunar may be explored through 
a similar mcision 

\\ hen loqse bodies are located m the postero medial compartment 
an incision may be made along the antenor border of the sartonus 
The muscle is retracted backwards and the capsule is opened behind 
the posterior margin of the medial ligament 

PELLEGRINI SUED V S DISEASE 
(Metacoadylar traumatic osteoma) 

This disease was first desenbed by Kohler in 1903 although it is 
usually known by the names of two authors who wrote about it two 
years later The characteristic feature is the presence of a nodule of 
new bone or calcium in the region of the medial condyle of the femur 
The exact site is now believed to be the medial ligament of the 
knee It occurs usually in adult males and follows trauma which 
may be slight or severe and of either the direct or indirect type 
FoIIowmg injury the earliest symptoms are those of a traumatic sj no 
vitis of the knee followed by a penod of improvement though the 
knee never completely recovers mdeed after weeks or months pam 
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and disability may increase until a pomt is reached at wbieli the^ are 
stationary Movement is then considerably limited and there is tender 
ness over the medial condyle, and often the condole appears hyper 
trophied on palpation 

It IS doubtful if such deposits really are the cause of much dib 
ability it IS not unlikely that the symptoms so often attnbuttd to 
them are due to the associated or basic lesion — e g spram of the medial 
hgament of the knee 

The condition is most commonly unilateral bilateral mvohonicnt 
IS rare An X ray examination is essential for diagnosis aud shows 
a bony shadow alongside the medut condyle which may be imiforra 
or composed of a series of separate small deposits They are usuallj 
first seen about the level of the knee jomt and while m earl} cases 
they are quite separate from the condyle in hte cases the shatlou 
may appear to be continuous with the condyle 

The hiitological structure of the nodule vanes It may comjst of 
a deposit of luue salts amongst the fibres of the medial ligauient or 
may be composed of formed bone 

Etioloov 

On analogy with smuiar disturbances — traumatic myositis ossifi 
cans — it may be presumed that as a result of trauma there is hyper 
ffimio decalcihcatiou of the medial condyle at the site of attachmoot 
of the medial hgament The abstracted calcium is redepo&ited m tlie 
hgament and may provide the local excess of calcium demanded for 
the formation of boat Occasionally the nodule disappears complete!} 
in the course of time but more often it enlarges till it attains a cer 
tarn size at which it persists Very rarely it may grow to a uiaas of 
considerable size and give rise to mechanical disability 

In early cases rest in bed and gentle active movements with the 
application of radiant heat is usually sufficient In established cases 
with a 01611 marked area of calcification an early restoration of full 
function must not be expected Tlie disease is self limiting and pro 
vided the case is not over treated a full recovery may be expected lu 
2 6 months The slow retunj of Br^on in such a case nny provide 
the temptation to use passive mov ements or ev eii manipulation These 
forms of treatment delay progress The patients own active tlexion 
to a point short of producing pam together with <juadriceps exercises 
wiU eventually produce complete recovery 

Surgical removal is seldom indicated but might be uecessiiy if the 
deposit attained a size of such dimensions as to cause ilefiiute mecli 
anica) interference with the function of the jomt but only when it h »» 
reached its maximum size and is m an entirely quiescent state 
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AFFECTIONS OF THE FOOT 

STATIC DISTURBAISCFS OF THE FOOT 

At all ages foot disabilities contnbute largelv to the %vork of ortho 
peedic dimes A proper conception of the mechanism of the foot m 
health and disease is therefore of paramount importance 

The hmiun foot has become greatly specialized for the performance 
of two divergent functions 

1 In standing it must provide a stable support for the body 
weight — its static or passive function 

2 In walking it must m addition to supporting the bodv weight 
provide a resilient spruig or lever by ulueh tlie holy can bo propelled 
forviards — its dynamic or active function 

These objects are fulhlied bj the architectural arrangement of 
a number of small spongy elastic bones grouped together in the form 
of a senes of arches 

In addition to conferring resiliency to tlie foot the arches serve 
for the dispersal of force apphed to the plantar aspect of the foot 
and they provide necessary space for the passage of nerves and a essels 
forwards towards the soles 

A The Longitudinal Arch enteuds from the calcaneus to the 
head of the first metatarsal its summit being placed at the nud tarsal 
joint The posterior pillar of the arch is short — ^from the calcaneus 
to the joint — whereas the anterior is long and its slope more gradual 

The means used to maintain the arch — or any arch — can be divided 
into three mam groups 

1 The segments may be attached to each otl er on the side of the 
concavity Fig 34<3 (1) 

2 The supporting pilbrs may be attached to each other Tig 
346 (2) 

3 A strap may be passed under *he highest part of the arch and 
bemg attached to structures at some distance from the arch thus 
suspends it Fig 346 (3) 

All of these methods are illustrated m the supports of the longi 
tudinal arch — 

(o) The mtersegmental connections are represented by the hj,a 
ments which bind the individual tarsal bones together and wliicli are 
very strong on the plantar aspect — the spring hgameut and the long 

741 



iVFFECTIONS OF THE FOOT 

and short plantar hgamcnts the plantar fascia and b) the muotlcs— 
the abductors the short fiexocb and the cjuadntus plant® 

ib) The pillars are firmly secured to eacli other by the muscles and 
fascia} which extend from the calcaneus to the great toe 

(c) The tibiahs posterior passes under the highest part of the arch 
and its expansion is attach^ to tlie cuboid it therefore acts as a 
supportmg strap 

Variations lu the height of the arch are achieved bj alteration in 
the position of the talo nancular joint induced bj the contnction or 
relaxation of the tibial niuscleik despite this the arch is to some 



eifeiit penuauent ind gross altemtions in its composition ire to he 
regarded as pathological 

B The Transaerse Arch becomes apparent when the feet are 
placed togetlier It extends from the lateral border of one foot to 
the lateral border of the other and has no true sumimt as the inetli >1 
malleoU prevent the absolute appositiou of the medial borders of tie 
feet 

C The \nterior Metatarsal Arch disappears with "tiglt 
bearmg It extends from the first to the fifth met it irsal heads and 
its summit is placed opposite the heads of the second and third intfi 
tarsals Normally the antenor arch has no great weight to sustain 
and It derives adequate support fiom the transveree inter metatarNiI 
hgament connecting the plantar aspects of the heads of the bones 
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D The Internal Arch is formed by the medial border of the 
foot and its concavity is directed medially 

Despite occasional assertions to the contrary it is reasonablj cer 
tam that the arches of the foot are present at birth in that the car 
tilagmous skeleton of the foot has aheady assumed an arched forma 
tion A^^lea the child begins to support the body weight however 
It will be seen that the foot becomes flat and does not develop for 
some years an arch w hich persists dunng wc^ht bearing This is due 
to the fact that though it possesses its arch as an inherent right the 
factor most potent m the preservation of that arch has not yet been 
acquired that factor is tlie postural tone of the long tibial muscles 
which 13 a late human development In the foot of the orthograde 
prmiate tlie tibial muscles are concerned with the active movement 
of the metatarsus on the tarsus and have no postural activity Should 
they fail to develop it m tlie human child the ongmal arches of the 
foot are flattened out by weight-bearing and the arches are never 
restored — as m the so called congenital forms of flat foot 







The Movements of the Foot 

It IS usual to include the ankle m any consideration of movements 
of tlie foot The movements at the ankle joint consist of plantar 
flexion and dorsal flexion 

^\ lien the ivhole foot is rotated on an aiitero postenor axis so that 
the sole faces medially it is said to be mverted the opposite move 
ment is eversion these actions occur mainly at the subtaloid joint 

The anterior part of the foot is able to move on the postenor part 
on a vertical axis when the forefoot is thus brought m tow ards the 
imdhne of the body it is said to be adducted The counterpart of 
adduction is abduction and these movements also ongnnte at tlie 
talo navicular joint 

^\hcn the foot is in a position of abluttion and eversion it is 
sometimes said to be pronateil supination siimlarl) consists of a 
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These terms are confusmg 
and should be avoided 

FLAT FOOT 

The factors wliich ui 
combination presene the 
long arch of the foot ha\e 
already heeti considered— 
VIZ the shape of the bom 
segments composing it the 
plantar hgamenta and tlie 
postural activity of the 
tibial group of muscles 
It follows therefore 
that flat foot ina) inst 
either as a coiig.ciutal or 
acquired deformity as » 
sequel to mterfereiice with one or other of these factors 

Congenital flat foot 
w liilc It may result from 
anomalies m the develop 
ment of the tarsal bones is 
largely due to failure on the 
part of the tibial muscles to 
acquire the postural tone 
necessary to preserve the 
arch for the arch though 
present at birth is speedily 
obliterated by the body 
w eight 

Acquired flat foot niav 

be — 

Osseous 
Ligamentous 
'Muscular — paralytic 
spastic 
postural or 
static 

Ihe variety may 

result from trauma to tlie 
bones (e g in ran over fiac 
tures fractures of the navi 
cular or calcaneus) or firom 319— Congenital tji® of Flat loot wimr 

disease of the bones t “fs called » mallet foot 

The h jaiiie) lous variel y may 

follow rupture or avulsion from their attachment of the plantar li^iiiRiit* 



combmatxon of adduction and mversion 
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lu thi^ ani sjwsiic muscular types the flattemug of the 

arch )3 1 secondary and late effect due to the effect of weight bearing 
on a foot nhosc position has been altered by the muscular error They 
are considered separately m Chapter X 

Tlie static tjpe oj acquired fiat foot is oue of the most common ami 
important of orthopailic complaints 

The Mechanism of Static Flat Foot 
Flat foot arises when the postural muscles of the longitudinal 
arch become unable to fulfil their function These muscles may prove 
defective when — 

{!) There ts a general muscular fypolo lus Convalescence after ill 
ness or after childbirth for example is apt to be associated -vvith 
lobS of muscular tone U$o when gro vtli is rapid the muscular develop 

ment may lag behind the growth of tlve other tissues Severe trauma 
to the leg i^ich is complicated by muscular atropliy is also a cause 
{2) When normal muscles are excessttely fatigued This may happen 
m occupations in the course of which the individual has to stand or 
walk for hours at a time and is comoion for example amoogst nurses 
policemen and soldiers or it may follow excessive exercise after a 
period of relative disuse as m the typical case of the clerk who sits 
at hia desk all neek and indulges id long country walks during the 
week end 

Relative muscular insufficiency may be caused by a rapid increase 
in the body weight and is coninioiily associated with obesity the 
type of flat foot for winch it is responsible is often found m conjunction 
with the rapid increase in the body weight of women at the menopause 
and is the explanation of the foot symptoms so often complained of 
at that time 

Excessive fatigue may also result if the muscles of one hmb have 
to bear a disproportionate share of the body weight as for example 
when the two Imibs are of unequal length through lesions of the bones 
or joints or W'hen one lirab has been amputated 

In addition to tliese precipitating causes there are certain predts 
poscicg faciore viz 

(t) Faulty Footuear The modem shoe has several bad features 
two of which deserve mention the pointed shape displaces the great 
toe laterally and crushes and distorts the other toes and the more 
or less unyielding leather that is used particularly for the solo of the 
shoe tends to cause atrophy of the muscles of the foot. 

(ii) Bad walking The method of walking once taught m niih 
tary schools is particularly bad for the recruit is taught to walk with 
the toes pointing laterally in whidi position he throws an undue strain 
upon the long arch of the foot and on its supporting muscles 

(iti) Loose MeOods of Siandug When much standing lias to be 
done it is an advantage to the feet to attempt to invert them at 
frequent intervals Standing with the feet everted puts an unlue 
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sfcraui on the ligaments of the mner side nid tends in time to pro 
duce a condition of foot m those who have to be on their feet 
for long periods Under these circumstences it is important to m\ ert 
and adduct the feet at frequent mtervafs 

(tv) Vancose T cuis Vancose veins are frequently found m assocta 
tion with flat foot m the adult and it is supposed that the clironic 
congestion leads to cedema of the tareal hgaments and the chrome 
oxygen deficiency interferes with the efficiency of the muscles on winch 
the arches depend The observation has an important practical beat 
mg for lu most cases attempts to improve the foot condition arc 
misuccessful until the vancose veins have been either cured or controlled 

Patholoov 

In the earhest stages of flat foot there may be few or no appre 
ciable changes as the calcaneonavicular ligament jields however 
the head of the talus is pressed forwards downwards and medially 
and the body of the talus may glide forwards on the upper surface 
of the calcaneus The calcaneus itself is deviated to the medial 
side and its anterior end depressed with the result that the sustent 
aculum tab the head of the talus and the tuberosity of the navicular 
come to form prommeuces on the medial aspect of the foot The long 
and short plantar ligaments also yield gri^ually and eventually the 
deltoid ligament of the ankle as well ^Vhen the foot is vuewed from 
behind the tendo calcaneus appears to be deviated laterally tl e tibial 
tendons are seen to be overstretched and the peroneal tendons idap 
tively shortened 

In neglected cases two further changes ensue the displacwl boms 
are gradually altered m shape the navicular and medial cuneiform 
bones for instance becoming shaped like wedges inth the apices situated 
dorso laterally and there is a permanent alteration m the set of the 
tarsal bones which amounts to a subluxotion at the tarsal joints 
secondly portions of the joint surface non unused eventual!) s)oi 
fibrillation of the articular cartilage and osteo arthntic outgrow tls 
appear at the margins 

Symptoms 

In tlie first stages the patient notices that the feet are hot an 1 
uncomfortable — they bum after use and perspire more freely than 
normally later comes stiflhess and lameness and the feet btconic 
stiff after sittmg or resting and are most uncomfortable wh n the 
patient nses m the morning W ith prolonged use the feet sufftr an 1 
such patients arc particularly unhappy after an actno day s. ivenisc 
though they are comfortable again after a day of rest TJio gait be- 
comes inelastic and clumsy and there is a tendency to walk with tl e 
feet everted and not to nse on the toes 

Pain Pam is more severe when stuudiu^ than vhen walhmg 
since v\ alkmg mv olv es chiefly the use of niuscl s w hercas in st m hog 
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the weak muscles relax and tie whole body weight is borne by the 
weakened ligaments The pain is expenenced in seieral situations — 
under the tubercle of the navicular (&oui stretching of tl e inferior 
calcaneo navicular ligament) below the medial malleolus along the 
talo'Calc'inean jomt on the 
medial surface of the calcaneus 
and m some cases the tip of the 
lateral malleolus and the lateral 
surface of the calcaneus may be 
painful as well as the dorsum of 
the foot The pam is due to the 
stretching of the ligaments and 
the compression of the tissues 
below the lateral malleolus 
Occasionally tcno synovitis of 
the tibiahs posterior or of the 
peroneus longus is present and 
m severe cases the w hole foot is 
80 swollen and painful that walk 
lUg IS difficult and tlie gait xc 
duced to a mere shuftie which 
reduces the muscular action of Fo 3 o— Weak AWucud Feet 
the foot to a minimum 

Tenderness The commonest areas of tenderness are over the 
navicular the inferior calcaneo navicular ligament the solo of the foot 
and frequently below the htad of the first raetatarsa} 

Swelling of the Feet Localized puffi 
ness js common and m chronic cases 
cederaa of the feet may occur Sweating 
IS marked 

Gait In flat foot raising of the heel 
IS a\ oided to prevent strain being put upon 
the tarsal aud the metatarsal ligaments 
and the patient carefully lifts the ball and 
the heel of the foot together The toes 
ate usually turned outwards — splay foot 
— and the gait is thua awkward and stiff 

bel nd The Deformity In the early stages 

no defonraty is visible and the arch is well 
formed but it must be borne m mind that this is the penod when, 
the other symptoms — pain tenderness and cedema are most severe 
because the supporting tarsal ligaments whicli react to severe aud 
chrome strain lu the same way as the h^nients of other joints ate 
just beginning to jield 

It is sometimes difficult to deteruune the extent of any deformity 
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that has ansen for the height of the longitudmal arch is %ery variable 
indeed it has been pointed out by Lovett that it is the high arch which 
13 most prone to break down and it follows that in this ev ent S) niptoms 
may be severe with only sh^t depression of the arch 

The first deformity consists usually of eversion of the foot without 
flattening of the arch The flattenmg becomes apparent at a later 
stage and then when the foot is inspected the head of the talus is 
found to stand out proimnentlj in the medial border of the foot 
StiUness and Muscle Spasm \Vhere muscle spasm is marktnl 
the foot resists passive correction mto an mverted position and in 
time becomes ngidly fixed by the formation of adhesions m the jouit® 
which are subject^ to untatioo la severe cases the peroneil 
muscles are tightly contracted and can be seen staudmg out under 
the skin Attempted correction induces pain along the course of these 
muscles 

The spasm may implicate the gastrocaeuuus and the soleus and 
thus lead to progressive deformation of the foot 

Pressure Symptoms The medial part of the sole of the hoot 
wears more qmcUy than the lateral The skm along the medial border 
of the heel and foot is thickened and painful md a cillous ridge nm) 
form lu this situation iniofnl corns may form too m the weignt 
bearing areas under the heads of the metatarsaL 

The lateral displacement of the foot often forces the little toe noain&t 
the leather of the hoot and induces the formation of a callosit} or 
corn on its most prominent part The toes are compressed laterally 
even when the boot is uot too narrow 

The effects and symptoms of flat foot are uot always Iiuiitid lo 
the feet as additional lesions may result from the disturbance of the 
static eqmhbrium of the body Thus synovitis may occur m the 
knee backache is often present with pam m the buttocks and in 
the sacral region the hip joints may also be painful and irritable 

Types of Weak Foot 

From the pomt of view of treatmeat it 23 uaefuJ to djvj ]e flat fifot 
mto five classes or stages though it should be understood that the 
stages gradually merge into one another and that there 23 no sharp 
hue of distmction between them 

1 Foot Strain or Incipient Flat Foot This is the earliest stio^- 
and corresponds to the period when pressure is first bemg exerted upon 
the ligaments There is no evident deformity but tenderness and 
pam may be so severe that the patient is confined to bed 

2 Voluntary flat foot corresponds to the sta^c it wliuh 
flattening of the arch has occurred but secondar) adaptiv e changes 
have not yet ensued The tibial muscles in particular, though th } 
have lost their postural tone have not been sufficiently over stretched 
to interfere with their power of voluntary contraction 
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tlic pitietife IS htandiag there is quite evident Hitteniuf, of 
the arch lut wliiii tic foot is riistd from the gromid the “irch is 
restored 

3 Resistant Flat Foot In this type sceoiidiry adaptive clianges 
have supervened hut though tlte foot resists any voluntary effort to 
reduce the deformity it can he corrected by manipulation 

4 Rigid Plat Foot In this type the defoiiiuty cannot be cor 
rected even mvnually If however an anaesthetic is adniimstered 
the foot can tlien be forciblj reilucci! eitlier bj hand or by means 
of a Thomas s wrench 

5 Permanent Flat Foot In this type no amount of imnipula 
tion e\en under anjssthcsia will restore the arch since changes in the 
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form of the bones h in e taken place If correction is essential it has 
to bo obtained b} an operation nivoJvuig tie removal of bone 

Examination ok the Foot 

The exammatjon of the foot should Iks conducted accorlmg to i 
Ictinitc plan for with a constant procedure nnnor Icgrces of deringe 
meat are mote easily recognize 1 

Inspection The examination shoul I commence b} ol sen mg the 
manner of standing and walking kuy limp is noted and the elas 
ticity of the gait and the posture of the feet in walking obsened 
Defornuty of the shoes — excessive weantig away of the sole on the 
medial side bulging of the medial side of the golosh or the presence 
of localized prominences — ^is noted as the patient removes them 

The patient now stands barefooted before the surgeon and the 
attitude the shape and the weight distnbution of the foot is m\es 
tigatcd The long uarro v foot is prone to foot strain Tlie hne from 
the centre of the patella down the tibial crest shoul 1 pass through 
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the space between the second and third toes m foot striiii jt con 
stantlj passes to the inner side of the great toe 

In addition the inediil border of the foot ma} be convex instead 
of concave, and tlic head of the talus or the navicular ma} stand out 
as a distmct bony prominence on the medial side of the foot 

In shght cases the persistent eversion of the foot ma} not be pro- 
nounced from the front In such a case, examination from behind 
frequently prevents error m diagnosis, as the medial malleolus is seen 
to be unduly proiument and the augle between the leg bones and the 
talus and calcaneus is more obvious 

Palpation The foot is noiv carefully palpated for evidence of 
abnormal tenderness This is usually present on both the medial and 
lateral aspects of the ankle, in the firet case because of ligamentous 
strain and in the second from the crushmg of the soft tissues between 
the lateral malleolus and the everted foot Pam is present on the 
sole, especially over the spring hgameut 

Movements of the Foot The various movements are carcfull) 
and s}3t€matically tested The calcaneus is firmly grasped in one 
band with the tuberosities resting m the palm, the bone is fixed 
with the thumb and fingers, and the movement of the forefoot at the 
mid tarsal joint estimated 

IVhen the leg is grasped above the ankle b} one hand, and the 
foot at the mid tarsal jomt with the other, the motion at the sub talojcl 
joint can be gauged 

The range of plantar and dorsiflexion at the ankle is tested last, 
in the usual way 

The error can now be classified as voluntary, passive, or rigid aoconl 
mg to whether it can be corrected by a voluntary change m the poai 
tion of the foot by mampulation on the part of the examiner, or not 
at all 


Diagnosis 

The diagnosis of weak, or flat, foot should not be difficult Cer 
tain conditions may sometimes have to be tlifTercntiated, and the*c 
are injury, toxic arthritis, synovitis, bursitis teiidomtis, infantile 
paralysis, Kohler’s disease osteocliondntis of the calcaneus and 
tuberculosis 


Prognosis 

The prognosis in flat foot depends upon the stage at wlucii trcit- 
ment is mstituted, and upon the perseverance wath such treatment 
\\ ithout treatment, no cure is possible, and the patient is usually forced 
to seek relief because of steadily mcreosing pom and disability The 
pain may completely disappear after some years, when the long arcli 
has been completely broken down, but by that time the foot isirrcpar 
ably damaged, and useless as a lever m the production of normal gait 
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In the ngid type the course is protracted and the prognosis is 
guarded hitman sa) s that to cure the condition one j ear s treat- 
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lie J3 — Defon t os of the Foot Tie antni3«ppe4ran ce of solo uprcs» ons. (a) 
Normal foot (i>) Coianionc ng flat foot. (f> Moderate flat foot (d) So ere flat 
foot (tf) Pcs cal aneas. (/) 1 ea exca at«8 (cava ) (after lie Querraiu ) 

meat Mill usually be required but that thereafter the shoes need atten 
tion indefimtely 
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‘ Tkkatmevt 

General Considerations. 

No condition m the practice of orthop^c surgery ii la been sub 
jected to so many lanehes of treatment as flat foot Its cure h 
attempted by numerous methods, from alterations m t!ie footwear 
to transplantation mto the outer side of the tarsus of large wedges 
of bone resected from the medial side 

The objects of treatment may be formulated thus 

1 To correct the abnormal centre of gravity m the foot, so (hit 
the body w eight is transferred to the outer side of the foot 

2 To remove pressure symptoms 

The absolute indications for treatment are pam and the impmcd 
function The existence of fiat foot does not necessarily mean that 
treatment is required as many people with perfectly rigid feet are 
able to go about their ordinary occupations without the slightest di* 
comfort Treitwoufc 'rill ho discussed m coiifonnifc) with the type of 
case to be treated 

Ireatraent of the Incipient Flat Foot {Ac-uto hoot Stidiu) 

In severe cases of foot strain, where the foot is cedematous and 
movement exquisitely piinful it is often advisable to recommend a 
period of rest m bed This can be supplemented bj various plusio 
therapeutic procedures to promote the disappearance of the ceucni'i 
and improve the nutrition of the small muscles of the foot Vrnoug 
such procedures may be noted 

{1) Massage Massage of the deep rotatory tjpe is uatful, aud 
should be earned out twice daily, sometimes with the apphcation of 
olive oil or cocoa butter In older children or adults where pam is 
very marhed in dnod 5 Tic ointment sJiouid be used, Lenm suggests 
one containing Saheyhe Acid, ^lenthol and Camphor 

(2) Contrast Foot baths Contrasted foot baths are prescnbetl for 
older children and adults Two buckets are used, each big enough 
to contam both feet One bucket contains warm water, md the 
other cold water, and the patient site m front of them and places the 
feet in. the warm irater for a minute, and then in the cold water for 
a similar period This treatment is carried out for ten imnutes 

(3) Electrical Treatment Faradic stimulation of the small niuscles 
of the foot IS most effective m mcreasiug their tone, and ina) bt- 
done either by the surgmg method or by stirnuhtiug eacli muscle 
individually 

It will be found that even m the most acute t^pes, such trevliiicnt 
affords speedy relief, but the after care is equally mijiortant An en 
deavour should be made to ehmmatc any ptedisposing factor which 
appears to operate m the particular case, thus adjustment of the 
diet m the obese, the injection of varicose veins, (he correction of 
faulty attitudes, and attention to the footwear are of vital import 
ance \\hen first allowed up it may lie wise to reinforce the hrtJ) 
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relaxed bgameiita by adhesive strapping which forma a valuable method 
of support and is applied m the following waj The patient sits 
facing the smgeon with the I nee flexed and the heel on the surgeon a 
left knoe The foot is dorsiflexed and the arch held is high as possible 
k strip of adhesive plaster la now carried from the lateral side of the 
foot underneath the central part of the long arch and fixed to the 
aiitero medial surface of the leg m such a way that its anterior edge 
can be made smoothly adherent to the dorsal surface of the instep 
A second strip is then placed over the first in the same manner except 
that its anterior edge is held up an inch further forward Over these 
two strips are tuen placed numerous figure of eight strips circling tlie 
foot and ankle The strapping should be reneued each week until 
symptoms are entirely absent 

CoBRECTiOK Qi FooTU CAB Thc proper shoe lias a slij^htly con 
ca\o inner border to favour adduction the toe cap is deeper over 
tlie ^rcat toe than elsewhere and the width of thc shoe is ciuil to 
or a httle greater than that of the w eiglit bearing portion of tlie foot 
when standing It is firm leUind but flc\ible in front of thc mid 
tarsal joints tight over thc instep and with r low broad heel which 
must grasp the heel of thc foot Due allowance must be made for 
rapidly growing feet 

In the fitting of shots tiie waist of the shoe should be accuratel) 
moulded if it is loosely fitting the weiglit of the body when walk 
mg dowulnll is taken oti the points of thc toes whereas i tight waist 
will preveut this 

Flexible shoes are indicated only when the patient needs exercise 
but most of the patients seen by the ortliopaxhc surgeon e g patients 
with flat foot need both exercise and support and the latter need is 
supplied onlj by a n^id or seim rigid shank It should be remcm 
bered that it is useless advising women to wear a low broad heel when 
they have been used to a high one all tbeir lives The low heel merely 
increases their misery since it strains the calf muscles In such cases 
the patient is advised to wear a correct shoe for walking and when 
at home wlentheygo o dances and have to dress accordingly they 
are allowed to wear any type of shoe that will fit the foot even though 
bj this they are undoing some of the good denved from w earing proper 
shoes at other times 

Following acute foot strain it is important to thicken tlie medial 
part of the sole by about a quarter of an meb a device that deflects 
the body weiglit to the lateral part of the taraus and spares the loiigi 
tudiual arch to some extent 

It IS important that children should be properly fitted with correct 
shoes and tins is often tlifficult os many childreii outgrow rather than 
outwear their shoes They should be fitted with a Thomas a heel the 
function of which 1=1 to transfer the body weight to the lateral border 
of the foot and which when properly made, thus compels the foot to 
assume a proper walkm^ angle 
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It IS also esseatial to insist on a course of exercises at this staee 
before actual collapse of the foot has ensued These arc directed 
towards 

1 Instruction m naUaug 

2 Improvement of the muscular support of the arcJj 

{!) Instruction in Walling The patient should be taught to \salk 
with the feet parallel as the muscles supporting the arch are then 
made active and tbereloee produce adductiou and inversion of the 
foot The heel and toe walk also hnogs strong muscles luto plaj au I 
should be cultiv ated "When standmg the patient should ensure that 
the weight is borne on the lateral side of the foot the foot should 
never be held pronated or relaxed 

{2) Ciercises Exercises active and against resistance should be 
carried out twice daily This treatment is tedious for adults but 
they should be encouraged to persevere m its performance In cluldron 
the exercises cau be so moddied or earned out to music that thev 
are considered part of an amusement The rationale of the exercises 
13 to stretch shortened structures such as the tendo calcaneus an 1 
the soft parts on the lateral side of the foot and to strengthen the 
relaxed muscles so that they are m a better condition to support the 
arch and keep it free from defonmty and its hgamcnfcs from strun 
Essentially they all consist of rising on the toes and on the bteral 
side of the foot They are done slowly and the feet shouli not be 
allowed to come clown too rapidly 

The patient is instructed to perfonn lus exercises m bare or stock 
mged feet They may be carried out standmg or sitting acconhng 
to the seventy of the symptoms but of whatever type the} should 
aim at strengthenmg the adductors and plantar flexors 

(a) Is onu eight bearing Exercises These exerciSc:! may be begun 
dunng recumbency or when the patient is allowed up in vbjch case 
the patient sits on a chair with lus legs crossed 

The exercises for the toes without weight bearing are flexion aud 
extension of the toes for the foot strong plantar flexion adduction 
and mversion of the forefoot and finally dorsiflexion The patient 
should be taught to rotate his foot drawang the letter 0 wath the 
pomt of his great toe The eiercises should be performed actncl) 
and thereafter the patient should carry them out by forcing the foot 
into various positions with the opposite hand while the aiTccted foot 
IS supported on the opposite knee 

(b) Weight beam g Exercises Weight-beaniig exercises sJiould bv 
begun as soon as the pam and muscle spasm have subsided Of tl 
the best is walking ui which the leverage power of the foot is propcrl) 
employed and lu which the two feet are nearly piriKel The foUow 
ing list of additional exercises will be found useful 

(i) Tiptoe Exercises The patient places tlie fut side 1} side m 
an attitude of shght adduction raises the body on the toes to the 
extreme hrait the limbs being fufly cxteudeii at the knets, then 
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mg blowly rt&ts tiit weight on the lateral border of the feet in the 
attitude of marked Varus 

(n) Rising on the iMteral Borders of the ieci The patient stands 
with the feet parallel and r^es on the lateral borders of his feet w ith 
out twisting the legs or bending the knees This movement takes 
place at the sub taloid joint and calls onij the adductors of the foot 
into play 

(ui) Walking on (he Lateral Boiders of the Feet With the feet 
parallel the patient rises on the lateral borders and walks m this 
position If he walks with the toes turned in the rotators are brought 
into play also The big toe should be curled dowuiwards 
' (lu) A. similar exercise may be carried out where the patient lifts 
the foot so that it is opposite the other knee Ho walks across the 
room several times with this ostnch step always bearing bis weiglifc 
on the lateral border of the foot 
(u) Walking backwards and 
forwards On a supination board 
which consists of boards joined at 
their longitudinal edges at an 
angle of 165 degrees The patient 
walks the length of this board (8 
feet) three or four tunes as one 
would walk on the eaves of a house 
(ti) The feet are held parallel 
and the knees extended The knees 
ate then rolled laterally so that 
the long arch automatically rises 
(ui) Bicycling on a machine 
m which the medial parts of the 
pedals are thickened 

(nn) The ball of the foot is placed on the sharp edge of a thick 
board table or some other support with the toes projecting over the 
edge, and the toes are dehberately bent downwards as far as possible 
If the toes do not bend readily they become more Qexible on mampu 
latioa by the hands 

All patients who Iiave weak feet need uistruction m correct standing 
and walking Exercises in correct walking should be practised with the 
medial border of the foot elevated as lu this position it is impossible 
to bear the weight of the body anynrhere but on the heel and lateral 
border of the foot , they should be earned out at home twice a day, 
and, to ensure regulanty, the patient should be under the direct super 
vision of a physician iVltemating hot and cold foot baths stimulate 
the circulation and are of value in restoring tone to weak imiscles 
In children games may be utilized as exercises Ballet dancing 
IS an excellent exercise, and may be started at the age of 4 or 5, 
but toe dancmg should not be earned out by children with any ten 
dency to weak feet, nor is it good for any children Swimming and 
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roller j>kahijg art very ^ 00(1 but cJuIdren siioulduevtr f t il/owtUoiise 
scooters since they tend to cause Iwth knock kute in I flit fcMit 
Treatment of Voluntary Flat Foot 

In this type where the defomuty can be corrected bj tlie patient 
at will the treatment proceeds along the hues already Liiil down 
When pain is prominent rest m bed and strapping ire loaui cinplo}cd 
till the acute phase has subsided The after care is sninldr but in 
addition to the other measures m arch support may be emplojed 
The best types of arch supports ace of felt or sponge rubber 

(а) Fell Supports Bevelled felt pods by affording a rcsiheut sup 
port thereby mcrease the sprmg of the gait they are very efficient 
and preferable to rigid supports of celluloid metal or leather TJie 
pads are actually inserted into the shoe and held m place by means 
of special glue and tacks They fit into the natural hollons so that 
no extra space is required 

(б) Sponge Rubber Supports Supports made of sponge rubber hive 
the same idvautages as bevelled felt and are even more resilient 
lu addition they ire more easily cleaned and retain their resilienc) 
for a longer time 


Treatment of Resistant Flat Foot 

The treatment of this type where the foot can be manipulated into 
the correct position by the surgeon is very similar to that of the v olun 
tary type but a Whitmans valgus brace is recommended instead of 
felt or sponge rubber supports 


The Whitman Valgus Brace This most efficient appliance bj 
clasping and holding together the weak pirt of tlie 
1 foot serves effectively to restrain defonmtj and to 
"Cw- €“sure such an attitude that the patient cannot iv oul 
i using the muscles which idhict iiul mvirt tin. friot 


lia 3 o — TI 0 Wl tmaa Support « 



isnl atherocrwfo ofnntero posWow 1 
(Whitm tn) 


It is indicated m cases where the foot is still flexible an I cm be 
passively replaced in its correct position it is particiilirij miC n 
for tlie flabby type of flat foot and where there is no bon) proniin 
once on the inner border but it should not be used for rigid cases 
until the deformity has been reduced by iinnipuJation flit bmte is 
made for each individual from a cast of tlu foot (li^ 3a i) U 
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made of duralumin or alummium, and consists of three parts first, 
the mam part, fixed to the sole and extending from the centre of the 
lied to a point behind the ball of the great toe , second, a broad, 
medial upright portion, rising from the naMCular bone and protecting 
the talo navicular joint , thirdlj, a lateral arm covering the calcaueo 
cuboid jomt and lioldmg the foot securely The brace has to be ivoni 
for from three to twelve months accor^ug to the condition of the 
patient and the amount of stram to which the foot is subjected It 
may require alteration during the first few months of use, as the arch 
may need to be raised at intervals or the whole brace made iiirrower 
in order to grasp the foot more tightly 


Treatment of the Rigid and Permanent Types 
In these cases it is important to understand wh\ symptoms inse 
as the hgamenta have already been 
stretched to their full extent tliey 
are unlikely to be the cause of 
pain, and anj symptoms are most 
probably due to the formation of 
adhesions or the occurrence of 
ostco crthntic changes lu those 
tarsal joints which still retain some 
mobility , m both cases, symptoms 
are rehev ed by mampulation under 
aiuesthcsia Following the mam 
pulation the patient should have 
a course of vigorous exercises to 
preserve the mobility gamcil b\ 
the manipulation 

Ma7itpulation When the 
patient is anaisthetized sonie of 
the rigidity will be found to Lave *05 inwiSkTioto** 
been due to muscle spasm, and to 

have disappeared If any restriction of movement remains, the foot is 
forcibly mampulated by a Thomas’s wrench, until it is absolutely 
flexible and flaccid, it is forced first downwards, then medially and 
crpsijni? i'liA? extretiie mras, aoii sa sttearpt rs si>ide the listens} 

border of the inverted foot up to a nght angle with the leg 

In this tj pe it is usually impossible to restore the arch and attempts 
to do so, followed by encasing the iimb m plaster of Pans for a psnod 
of many weeks are doomed to failure — mdeed the immobihzation in 
plaster adds to the muscular weakness already present the atrophy 
of di^suse, and wlien the plaster is discarded the tlim and w asted hmb 
is m an even worse plight than before 

WTiere symptoms persist despite manipulation, recourse may be 
had to operation, the tarsal joints being arthrodesed Ank> losis may 
be secured b> .v tnple arthrodesis after the method of Naughtou 
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Dunn, or a less extensive talo navicular arthrodesis, or some raodifi 
cation of it Naughton Dunn's procedure is descnbed elsewhcn 
(page 510) 

(а) Talo Naiicular Arthrodesis The foot is thoroughly uiampu 
lated until it is flaccid and mobile A 2 mch incision is then niide, 
beginmng m front of the medial malleolus and extending along the 
course of tbe anterior tibnl tendon The tendon is retracted and the 
dorsal aspect of the talo navicnlar joint exposed by freeing the over 
lying ligaments and sbrongly fl^mg the foot The ]omt is denuded 
of hgaments and the capsule opened A. curved gouge os used to excue 
the articular surfaces of the talus and the navicular, but care is taken 
to preserve the ovoid shape of the head of the talus and the coiivcxitv 
of the navicular, so that when the forefoot is again adducted into its 
proper corrected position, the navicular will rotate and remain ui 
contact with the denuded head of the talus 

(б) Talo Navicular Arthrodesis, jdus uedge insertion to outer side of 
the foot In this operation, the steps of the talo navicular arthioxlesis 
ate similar to the above, but m addition, a wedge of bone is removed 
from the navicular and inserted, through an incision on the lateral 
side of the foot into a bed prepared for it in the antero-latcru! part 
of the calcaneus In most cases the foot is put up in plaster of Pans 
m the corrected position for twelve weeks , thereafter the ordmarj 
treatment of flat foot is earned out 

PERONEAL OR SPASMODIC FLAT FOOT 
This condition is included as one of the t^Ties of flat foot although 
It IS really a separate condition, the etiology of which is obscure It 
is seen most commonly m adolescents who complain of pain and wfto, 
on examination, rev eal a foot firmly fixed m extreme e\ ersion by sp.^^tlc 
contraction of the peroneal muscles 

Many theories have been advanced to evphm the ongm of this 
condition but none has received general acceptance It would appear, 
however that the lesion is situated m the talo navicular or cakaneo 
cuboid joints and Lorenz has shown that injection of local anasthe^ia 
mto these jomts frequently abobslies the spasm temporanlj It is 
probable that the condition is a toxic syiiontis or arthritis 3 *sociatcil 
with a septic focus most frequently situated m the tonsils The strain 
of prolonged standing or unduly heavy work m adolescents who have 
recently left school may be the localizing factor 

Patients who have received an mtm articular fracture of the talus 
or navacular frequently exhibit a sundar condition, and this niaj be 
taken as further proof that the lesion is one of protective spa-m 
abolish movement at the mid-tarsal joint 

In the absence of treatment secondary orgamo shortening of wn 
structures and alteration in Mie shape of the bones takes place so that 
the final stage is a rigid or permanent flat foot 



FLAT FOOT 


759 


TkEATMB'TT 

The possibility of the presence of an active toxic focus is investi 
gated the tonsils being especially suspect The remo\'al of septic 
tonsils may sometimes be followed by a complete reco\ery 

Tenotomy or excision of portions of the peroneal tendons or crushing 
of the motor branches of the musculo cutaneous nerve have been 
practised but such treatment bemg directed to the effect rather than 
the cause seems unreasonable The most satisfactory results are 
obtained from prolonged immobilization m plaster Under ancesthesia 
which relaxes the peroneal spasm a plaster case is applied in the mid 
position The grossly over corrected iu\erted position is inadvisable 
Following a period of rest of about four weeks duration tlie plaster is 
converted into a walking piaster and immobilization continued for a 
further six weeks When the plaster is finally removed the patient 
practices graduated active foot exercises m the manner already des 
cnbed and Thomas heels are fitted to the shoes In resistant cases the 
use of a lateral iron and inside T strap is advi<>able for some considerable 
time 


AFFECTIONS OF THE BONES AND JOINTS OP THE 
METATARSUS 

The Normal Form of the Forefoot 

The metatarsal bonca are usually arranged as a parallel series an I 
the first metatarsal is thicker and stronger than the others as it 
provides the weight bearing foot with one of its three chief points 
of support further because it forms the fulcrum on which the 
body weight is swung forwards lu waUung ita head lies on a mote 
anterior plane than the others The other important weightbearing 
pomts of the foot are the fifth metatarsal and the calcaneus and 
these with the first metatarsal head are usually regarded as forming 
the points of a tripod 

The intermediate metatarsal heads are sometimes said to form an 
arch — the a? tenor metatarsal arch but the accuracy of this observation 
's, dicyihtf'il It 'A 'HitrA. thwa Wcaly that "tik tia w.’iw 

m contact with the ground in walking but that as a result of muscular 
and ligamentous support they take relatively no part m weight 
bearing under normal conditions 
Developmental Anomalies of the Metatarsus 

Alterations ui the normal form of the forefoot are common 
and consist of atavistic anomalies of the first metatarsal In the 
course of development the first metatarsal is gradually drawn 
laterally from an abducted position mto parallelism with its neigli 
hours it loses the mobility it possesses iit the pnimtue foot of the 
ape and it grows m strength till it outstrips its fellows 
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The lommon ilevelopuieutil errun> wlucli nuj ouur irc 

(1) Mclatars ts P/mns I ariis Here fii first iiietitiryl j» ch. 
tmctly dbclucted from the muUiue ot the sctoml mJ there is a jal 
pable and radiologicall^ ilemonstrable interval between the first and 
second heads OccasionalK this wedge shaped interval is occupied bv 
an accessory ossicle — ^the os tiifcr Hieiatarseinn 

(2) Metfitaisus Ataticus In this anomaly the first metatarsal boue 
IS shorter than normal and its head is situated behind the htad of 



Fig 3 Hallux t algus \ th Metatarsus Primus \ iru 

the second and commonly the tlunl The metatarsal is often al) lucted 
(pnmus varus) 

(3) Melafarsiis Hyperiiobile where the first metatarsal is nn lul) 
mobile This is the result of meffectnal fixation at ito b ise and cm 
be demonstrated easily by takmg the metatarsal Iiead between th® 
finger and thumb and plantar and dorsi flexing it at its base wl ilc 
the tarsus is supported by the opposite liaiid 

The Clinical Effects of Developmental Anomalies In tnanv 
people the possible ill effcctsattending developmental errors ire iumKc 
by efficient muscular support and by hypertrophj of the noioliijour 
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mg bones, but 2 t is obvious that certain effects may anse m them 
In metatarsus primus varus, the firet metatarsal is lying away from 
the long axis of the foot and faib to act as an effectiv e fulcrum its 
function therefore must m part be assumed by the second metatarsal, 
and possibly the tlurd and these — ^unless hypertrophied — are ill 
adapted to fulfil its purpose In metatarsus alamcus a similar effect 
obtains while m metatarsus hypermobtle the first metatarsal though 
it may act as a fulcrum qmte effectively if fixed by the adductor muscle, 
without such fixation fads to form a stable weight-bearing point of the 
tnpod and becomes splayed out on long standmg 

There is one further — and important — effect of metatarsus primus 
varus, the use of even ordinary footwear mil cause the toe to become 
displaced an effect that mil be enhanced by the use of boots or shoes 
with abnormally pointed toes The increased load thrown on the 
mtennediate metatarsal heads is the factor underlying a triad of inter 
csting and important disturbances 

The following cbnical conditions may irise therefrom m association 
nith developmental anomabes 
I Hallux Valgus 
d "Metatarsalgia 

3 March Foot or ^larch Fracture 

4 Kohler s Disease of the Metatarsal Head (Freiberg s infraction) 

I! VLLUX ^ ALGUS 

The deformity of hallux valgus consists of extreme adduction of 
the proximal phalanx of the great toe towards the mid line of the foot 
and 13 associated especially m the most extreme forms nath varying 
degrees of varus of the first metatarsal Lesser degrees of lateral 
deviation are not imcominon as a result of the prevalent use of badly 
designed and ill fitting shoes even when the position of the metatarsal 
is normal 

The origmal deviation is progressively lucreased by the contracture 
and shorteiung of the adductor hallucis and extensor hallucis longus 
so that ultimately the base of the phalanx is displaced so far laterally 
that it articulates solely with the lateral condyle of the metatarsal 
head The medial condyle of the metatarsal head remains as a jiro 
mmence ou the medial side of the foot and is subjected to friction and 
pressure from the shoe An adventitious bursa is accordingly formed 
and a corn or callosity develops m the overlying skin The projecting 
bone together with the bursa and com or callosity are collectivelv 
known as a bunion 

Pathologv 

The tissues on the concave side of the deformity — capsule, muscle 
and bgaments — arc adaptively shortened while the capsule and bga 
ments on the medial side of the joint are stretched The cartilage 
on the exposed part of the metatarsal head undergoes fibrillation and 
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degeneration, and marginal osteophytes are thrown out as m osteo- 
aithntis The bursa la hable to inflammatory changes, and in its lato 
stages the joint is osteo arthritic 

Clinical Features 

Many people with hallux valgus suffer relatively httle trouble till 
osteo arthritis supervenes m later years In others pain may arise 
in association with the com or callosity or the bursa may become 
repeatedly or chromcaUy enlarged or even suppurate In these intU 
vidiials pain is the result of pressure on the affected structures and 
rehef is often obtained by cutting away the portion of the boot or shoe 
overlying the bunion When tie symptoms are due to arthntis the 
range of movement of the joint is both limited and painful The condition 
13 often accompamed by symptoms of foot strain or established flat foot. 


Treatment 

(a) Conservative Treatment 

In mild cases the symptoms may be rebeved by the provision of 
shoes of rational design with a straight inner side and an npjier of soft 
leather which can be stretched m the region overlying the sensitive 
joint The fitting of a bar to the sole of the shoe behind the nieta 
tdTsal heads is a useful addition which decreases the trauma of weight 
bearmg In addition manual correction of the defornutj should be 
practised in association with foot exercises designed to develop disu cd 
and atrophic muscles 

None of the devices for holding the toe in an improved position 
have any curative value nor do tliey teheve the symptoms 

K the symptoms are severe operation should be advised 


(b) Operative Treatment 

Operation is mdicated for the relief of symptoms alone and shouli 
not be undertaken merely for the {esthetic effect It shouli not be 
undertaken in the presence of active bursitis 

Vanous types of operation arc worthy of consideration 
(1) The Conservative Operation Removal of Exostoses and 
Bursa This operation is indicated when the symptoms are due to 
pressure on the exostoses situated on the prominent metatarsal bead 
and overlying bursa It will not produce rehef of symptoms m the 


presence of gross arthntic change or deformity 

iVn incision 2 to 3 inches long is made centred over the nietatar^o 
phalangeal joint on the dorsi medial aspect and curvmg tonards tie 
sole at the distal end immediately proximal to the inter phalangeal 
joint A similar mcision is used for all hallux valgus operations Tno 
U shaped incision is undesirable as the jooor blood supplj at the ajex 
of the flap frequently causes delay m healing with the resulting broa 
tender scar The bursa is dissected out and the medial Iialf of the 
metatarsal bead an! anj remaining exostoses remove! with a sliarji 


osteotome 
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(2) Evcisioii of the Proximal Half of the Phalanx (Keller) 
This operation is reconiiiiemied as the most satisfactory procedure m 
the large majority of coses and is especjally useful in tlie presence of 
syniptonia of arthritis riirougli the same incision as that descnbed 
above a U shape 1 flap of soft tissue is directed up from the medial 
aspect of the metatarso phalangeal joint with its base close to the inter 
plialangeal joint Tlie proxiinal two thirds of the phalanx is denuded 
of soft tissue and the phalanx divided about halfway between the 
head an 1 the base and the proximal portion rcmov ed care being taken 
tliroughout the procedure to prevent injury to tlie underlying flexor 
tendon The head of the metitorsil is reshaped by rcmovil of the 


exostoses The flap of soft tissue 
13 then turned into the space be 
tween the phalanx and the ineta 
tarsal head and stitched over the 
raw surface of the phalanx If 
the tendon of the extensor ballucis 
longus 13 contracted it is length 
ened m the operative field or 
tenotonuzed at some distance 
aboie the site of operation 
At the termination of the 
operation a pad is placed between 
the first and second toes aud the 
toe mamtamed by bandages in 
the over corrected position On 
the fourth or fifth day the patient 
IS encouraged to begin gentle 
active movements Malkmg is 
permitted after an interval of 
about three weeks 

(3) The operation describe I 
on p 772 for Hallux Rigidus 
is the one usually carried out by 
the author 



(a) (6) 

tio 3^ — Hallux \ ftlgus (a) SoTfro <le 
gree (6) After artl tojla^ty a d correc 
tion 


(4) Excision of the Head of the First Metatarsal This oper 
ation 13 in common use and lias the adaantage of correcting the gross 
deformity It has however the grave disadvantage that it remoaes 
an important weiglit beanng point of the foot and thus sliould not be 
considered m a patient \vhos>c work involves prolonged standing or 
walking Attempts to preserve the weight beanug portion of the 
metatarsal head by resection of the minimal amount of bone are fre 
quently doomed to failure because successful arthroplasty depends on 
the resection of a considerable amount of bone 


The operation difi'ers from that descnbed above only m that instead 
of resection of the base of the phalanx the head of the metatarsal is 
removed 
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(5) Osteotomy of the Afetatarsal Neck Jones iiiILo\ctt 
recommend a cuneiform osteotomj of the met-rtirsal neck nud there 
are many operations of snmhr tjpe descnbecl These openftans not 
only have the disadvantage of prolonged convalescence but are im 
satisfactory because the base of the pliahns: continues to articulate 
uith the lateral condyle of tlie head of the 
metatarsal and the osteotomy does not correct 
tins abnormal relationship 
After Treatment 

When the patient becomes aiubuhtorv he 
uses 1 soft shoe and is instructed m the tor 
rect heel and toe method of gait 

If the joint becomes hot and swollen the 
patient rests with the foot elevated until the 
condition becomes quiescent Throughout 
ambulatory treatment he practices active toe 
and foot exercises Passive movemeuts ate 
contra indicated especially m a liotaudswollen 
joint It IS essential following au) of these 
operative procedures that the patient be \ ro 
vtded with suitable shoes with a straight 
inner side which cannot cause recurrence of 
the deformity as a result of pressure The 
frequently accompanying metatarsalgia and 
pes planus should be treat^ by foot exercises designed to improve 
mobility and develop the muscles of the foot 

METATARSALGU 

Pam beneath the metatarsal shafts or heads is commonly known 
as metatarsalgia but it is important to discnrmriafce betneen the 
different lesions which may give nse to it 

It has already been su^ested that the anterior metatarsal arch 
at least m the vveight-beanng foot docs not exist but under certain 
circumstances the intermediate metatarsal heads piiy be overlo-ideil 
and give ri&e to pam Pam may also arise as a result of mflanuiiator) 
affections — eg rheumatism m the metatarsophalangeal joints or as 
a sequel to falls from a height on to the fore part of the foot 
iletatarsalgia therefore may be — 

Traumatic 

Inflammatory 

Static 

The static vanef j demands most consideration It is frequtntlv 
found in association with developmental anomalies particuhrlj lu^tn 
tarsus pnmus varus and metatarsus hypermobihs and coninionl} 
arises m those conditions where there is a rapid uicrease in the b«‘) 
weight or a debihtating illness wluch readers the foot muscles atonic 



Lie 3o9 — Hallus Valgiu 
Wedge osteotomy to cor 
rect deforuity 
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The extra weight borne by the metatarsal heatls throws a strain on 
the transverse ligaments of the metatarsal heads, and pam results, 
]ust as it does m longitudinal andi strain This t^po of nietatarsalgia 
IS sometimes known as relaooalton mdalarsalgia 

When the metatarsal heads become crowded together as a result, 
for example of the wearing of narrow shoes, the digital net\e3 passmg 
forward to the toes between the heads of the metatarsals are liable to 
compression or irritation This m time produces an interstitial neimtis 
which may be productive of agonizing pam and is known as compression 
nietatarsalgia 

There are thus two mam varieties of static iiietutarsalgui viz (o) 
Relaxation inetatarsajgia, due to overstretchmg of the plantar hga 
ments , (b) Compression meiatarsalgia, due to nippmg of the digita 
nerves In addition, metatarsal pam is also a pronuiicnt feature of 
Kohlers disease and march foot 

CUNICAL FeaTI/BES 

In the first of the static tjrpes — pam is situ 
ated beneath the metatarsal heads and is of constant biirmng_cjmmcter 
and often described bj the sufferer as like toothache It may be 
iehe\ed by lateral compression of the metatarsal heads which relaxes 
tlie strain on the stretched ligaments As it is so often a sign of over 
loadmg of the foot it may be associated with signs of foot strain related 
to the longitudinal arch Mhen the condition IT ac^ejhere^is not 
mfrequently some oedema of the dorsum of the foot 

The^foot IS broader than uonnal — splay foot — and there are often, 
obvious deficiencies between the metatarsal hea ds cau sed by atrop hy 
of the i nfero ssei, muscles The clawing of throes which occurs is 
further proof of the occurrence of muscula r atrophy affecting the 
lurabricals a nd intero8sei. the proximal phalanges becoming dorsiflexed 
as a result of the poorly opposed contraction of the extensor muscles 
of the fbgits 

In the neuritic type the foot usually presents a different form , it 
IS narrow, and the forefoot appears compressed The pain in tins 
tjpe 13 usually paroxjsmal„ja nat ure . commencing benecath the 
metatarsal head and shpoting forwards tnparrls-the^ p nf the tne It 
may affect any or all of the digi tal nerves, b ut is most common in 
relation to the fourth metatarsal and fourth digit The parox} sms 
may be so severe that the suffere r has to s t op while walking and 
remove the shoe In these cases the pam cau sometimes be brought 
on, or accentuated, by side to side compression of the metatarsal heads, 
and IS occasionally induced bj removmg the shoe 

Trpatmfnt 

The object of the treatment must be to strengthen the museks 
which support the forefoot, and to keep the forefoot ni a corrected 
position while this is being accomnlishcd. ^tny co existing defects in 
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the mechanics of the foot should be treated, especially longitudinal 
arch strain aud shortened tenJo calcmeus 

The folloiving measures may be emplojed 

Support (fl) In all types the fitting of a ^sboe of rational ilesign 
IS essential It should have a straight inner Side, a broad tliicl sole 
a low heel and a metatarsal bar or crescent should be placecl across 
the sole well behind the heads of the metatarsib Occasional!) tli 
simple method ivill effect a cure 

(6) In more se\ere case* the support must be applied ditectl) to 
the foot and this may be most simply effected by means of a felt pad 
and adhesive strappmg changed at intervals of one week 

An oval pad of piano makers’ 



Fig 360 — Tjtm of meutarul t>an 
la cAset of metatarMigia {/ 
L«wu] ) 


felt with bevelled edges is phce il 
under the metatarsal arch and 
secured unmediatel) behind the 
metatarsal heads by adhesjve 
strapping In the splay foot, or 
ligamentous t)'pe, the strapping 
lua) be earned round the forefoot 
so that it produces sbgbt compres 
Sion but when the pain is of the 
compression type any further com 
pression should be avoideiT and the 
strapping carried round the medial 
and lateral margins onl) The first 
felt pad IS about | inch thick, but 
it is thickened each time the foot 


IS re str ap ped iintii the symptoms 
disappear Some experiment may be required in order to deterniino 
the height of pad which produces comjileto relief of pain 

^Vhen the acute symptoms have been reheved tegular exercises, 
especially those designed to develop the lumbncals and uiterosscous 
muscles should be practised 


{c) Certain patients require some penuanent means of supporting 
the antenoi arch 


A thm leather msolc is cut so that it fits the shoe exactly A resilient 
rubber patTof special shape is then secure!) fixed to the msolo immedi 
ately behind the metatarsal heads This method is of great value in 
chronic cases but its success depends eutuely on the time and trouble 
taken to secure the correct position of the pad. 

Operation In cases resistmg all other forms of treatment the 
question of resection of the head and neck of the affected nictatirNil 
bone ma) anse The decision to resect the head and neck of a nictn 
tarsal should not however be made hghtly, in vnew of the permanent 
residual disabilit) in the form of weakness of the foot which may result 
l\ hen operation is considered to be essential it is performed through 
a straight dorsal incision over the affected metatarsal, care being taken 
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to see that iio spicule of bone remams The extensor tendon is trans 
planted into an adjacent one to prevent an undue pull on the unsupported 
toe At the terinmation of the operation the foot is put up in a light 
plaster case moulded to the transverse arch but permitting plantar 
iiexion at the metatarso phalangeal joints 

Walkmg IS peruutted after an interval of three weeks with the 
vpe of support described under (6) or (c) above and shoes of sound 
uesign fitted 

Forbes has suggested the transplantation of the long extenso r 
tendon into the head of the affected metatarsal bone m the liope that 
it will sustain the head of the metatarsal an d preserve it ^ a com 
ponent of the ante rior arch The phalanx when released from the 
pull of the lon g extensor, resumes a tiArma l position and is held there 
bj the shoyt ext ensor tendon, which is sulRcieut to maintain its posi 
tion of equihbnum midway between flexion and extension 

In some cases good results are obtained without the disadvantage 
of removing the m etata rsal head b y dividin g the digital nerves 
McEhenney has described the presence of a tumour on the lateral 
branch of the u^dia ^plan^ar The tumour can be found high 

m the web between the t hird and fourth toes and is easil) excised 
through a web spbtting approach with good results 


MARCH FOOT OB 3IARCH FRACTURE 
This error is abo a sequel to a developmental anomaly of the fore 
foot Deutschlander in 1925 reported a senes o f 6. cases of localized 
sub penosteai deposits of osteoid tissue on the shift of one or other 
of the second, third or fourth metatarsal bones and concluded, 
smee a history of trauma waa-n ot forthcomin g, that the condition 
resulted from infection bj a l ow grade iv iruient orgimsm He 
failed to recogmze its relationship to the marching fracture of soldiers 
desenbed about seventy years previously by Breithaupt 

CuMCAL Features 

The condition lua^ begin insid iously being obvious first as a pufi) 
cedema of the forefoot when the foot is subjected to abnonnal use — 
as m long marching or Inking ’ Sometimes the condition is associated 
with pam from the beginning though occasionallj, the only complaint 
13 of an ^ch*^ of fidlness across the dorsum of the 

foot , but if the sufferer continues to mdulge m unwonted exercise 
the oedema increases and the pam becomes more sev ere X ray ex- 
amination m the early stages shows no changeful the bone but lu the 
course of time, if repeated examinations are made there vvnll become 
npptirpnt. a r uff nf tii^W s'*b penostc al bonc aiound the neck or adjacent 
part of the shaft of one or more of the metatarsals ~If the exercise~to 
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winch the foot is subjected is extieme, and if there occurs in addition 
a minor trauma — e g stepping on a pebble — the metatarsal may fracture 
at the site of the osteoma, the fracture m this e\ ent being a pathological 
one, following hhe abstraction of calcium from the bone and its 
deposit in the osteoma, ^nd associ'ited'"with extreme pain and gross 
cedema 

This condition is encountered most frequently m the second meta 
tarsal, but may occur in the third or fourth metatars al and is not in 
frequently bilateral 

Etiology 

It was Deutsehlander’a ^uew that the condition resulted from a lou- 
grade, blood borne infection There is no evidence to con&rm this 
opmion Jansen suggested that the 
condition was caused by the spasm 
of the interossei muscles, through 
which the vessels euteniig and 
leaving the metatarsal bone pciie 
trate which led to vascular oh 
stniction, and consequent cedema 
of the soft tissues and penosteuiu , 
the penosteum became thick and 
spongy and the cedema resulted in 
rarefaction of the bone which was 
then rendered brittle 

Kirscbner believes that the 
fracture is the pnmary disturb 
ance It is now generally accepted, 
however, that the primary factor 
IS a developmental anomaly leading 
to a mechanical insuflicieuc} of the 
first metatarsal and that the most 
important anomaly m this respect 
IS metatarsus atavicus In this 
condition the longer second meta- 
tarsal must assume the role of the 
first m providing a fulcrum for tlie 
takeoff m walking winch it may 
do quite efficiently m ordinary cir 
cumstances If, however, this foot of structural!) weak typo is sud- 
denly subjected to the trauma of long marches, or to sudden change of 
emplojment demanding long hours of staudmg, tlie constant stram 
results m sub penosteal cedema with the withdrawal of calcium from 
the adjacent cortex md a slowly increasing deposit of osteoid tissue 
around the bone , a shgbt trauma is then sufficient to complete the 
picture by producing a fracture The pathologj of the comhtioii is 
thus similar to myositis ossificans or the traumatic osteoiiia which may 
follow a blow on the tlugh 
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Tbeatmeat 

a the acute stage relief from Tveight-beanng is secured by the 
cation of a wallang plaster from the toes to the knefe This plaster 
[d be retained for a period of three to six weeks depending on the 
! of development at which the case is first seen When the plaster 
moved a course of progressive active exercises is essential In 
: seen at a late stage and with minimal symptoms tlie application 
metatarsal bar to the sole of the shoe m the position described 
lously and institution of foot exercises may constitute all the 
ment required ^Vhen the osteoid tissue is fully consohdated the 
disappears and the thickening of the metatarsal which results 
is it capable of additional weight bearing strain 


KOHLERS DISEASE OF THE METATARSAT HE\D 
FREIBERG S INFRACTION 

n this condition there is great broadening of the metatarsal head 
stiffness and pain at the metatarso phalangeal joint 

X RAY Pathology 

]he sequence of changes occurring in this disease can be studied 
radiologically The earhest change is a shght subcapital osteo 
sis the poTotic area being situated always in relation to the dorsal 
of the articular surface and the toe is usually clawed i e the base 
le phalanx is opposite the porotio area The next stage is associ 
with increasing si^e of the rarefied area and indentation or col 
j of the articular surface which has now lost its normal trabecular 
lort Later the depressed area may become free from its parent 
lee and he detached m the joint space as a loose body 
'he histological changes are characteristic The osseous trabeculae 
me progressively thinned out and replaced by granulation tissue 

Etiology 

Lohler regarded the changes as mflamniatoiy m nature and thought 
disease affected the epiphysis of the metatamal head He thus 
pared the condition with other epiphjseal lesions such as Perthes’ 
ise and Osgood Schlatter a disease Freiberg on the other hand 
•preted the process in terms of trauma and supposed the primary 
!ition to be a traumatic fracture or infraction of the articular surface 
!here is no doubt however that the error is associated with develop 
tal anomalies which overload the middle group of the metatarsals 
dorsjflexed posture assumed by the toes as a result of the atrophy 
he mterossei and lumbncals has the effect of concentrating the 
ts of injury, smgle and definitive or long staudmg as m the use of 
short shoes, to the dorsal area of the articular surface 
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IS extreme pain m the foot movements are painful, and tiitre may 
be considerable codcuia of the forefoot, especial]} marked ou the dorsum 
Later, when the collapse is complete, the pain may subside, having 
a deformed joint which is also less capable of free mobilit} tliaii befort. 

The A ray dtanyes are cbaractensttc 

1 There is broadening of the metatarsal head 

2 The head is irregular m contour anil flat 

3 The joint space is mereased 

4 The shaft of the metatarsal is thick 

5 Detached portions of the articular surface inaj he free m the 
jomt 




Treatment 

In the acute stages the apphcation of a walking plaster cast will 
afford relief In mild cases the use of a metatarsal bar or pad may 
be all that is necessary 

If stiffness or pam persist when the cycle of pathology is complete, 
relief nuy be obtained b} re shaping the head of the affected meta- 
tarsal to its normal shape, and this operation is preferred to excision 
of the head, which although it js more certain of relieving the immediate 
sjmptoma may have the disad\antageof weakenmg the transverse .irch. 


HALLUX RIGIDUS 

Hallux ngidiis is a condition of stiffness of the metatarso phalangeal 
joint of the great toe, especially characterized by absence of dorsi 
ffexion In early cases, the povier of plantar flexion is present but 
111 extreme examples all movement of the joint is abohshed, and a 
flexed position is gradually assumed — hallux flexxis 

Rigidity of the joint may cither be associated with inflammatory 
changes such as rheumatism, or else be a symptom of a traumatic 
lesion, m wluch case the causal lesion is a stroke or blow m the long 
axis of the toe, such as may lie got from kicking a hard object giving 
rise to contusion of the opjiosiug cartilagmous surfaces of the joint 
and an mtra articular effusion The Imutation of movement m the 
flrst nisUincc is the result of muscular spasm designed to preient 
movement at the painful joint, but secondary accommodative changes 
m the capsule and autenor hganients render the stiffness permanent 
In the static vanety of hallux ngidus, there is a concomitant flat 
foot In the normal foot, the long axis of the first metatarsal is directed 
downwards and forwards from the summit of the arch, but when the 
arch IS depressed, the base of the metataroal smks, its long axis be 
comes horizontally disposed and, in consequence the head of tlie bone 
IS rotated upwards and the dorsal portion of the articular surface 
ceases to be articular The exposed area undergoes the usual changes 
of disuse — fibrillation and osteophytic outgrowth — so that any attempt 
to move the base of the phalanx over tlm degenerate surface is pain- 
ful Keflex spasm of the muscles ensues to prevent tlus, and the meta- 
awTso p’liu’rtugeu'i joiiftr is 'ivepi, Tigid 

In both varieties, the ngid joint m its later stages becomes the 
site of characteristic osteo arthntic changes 

Climcai. Features 

In hallux ngidus, pam is particularly experienced on walking, aud 
especially when attempts are mode to dorsiflex the joint for the “ take- 
off’ , the pam is less severe on standing, unless there is severe flat 
foot. The joint is sometimes swollen from pen arthritis, while a char- 
acteristic feature is the occurrence of a small marginal exostosis on 
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the dorsal edge of the articular surface of the uietatarsal head — j e 
at the degenerate area of the cartilage The gait is shiifSing and 
ungainly' 

In the early cases, before the ngidity is absolute, attempts to mov e 
the joint cause great pain, but later, when the stiffness is permanent, 
ordinary passive attempts at motion are pamless, and the condition 
may be masked by an abnormal degree of dorsiflexion acquired by the 
mter phalangeal joint 


Treatment 

Conservative In moderate* degrees of this condition rebef may 
be obtained from restnetmg the movement of the joint (n) by thick 
emng the sole of the shoe, (6) by the insertion of a thin plate of tempered 



Pig 363 — Bilateral hallux rigid i«on double Braun S(bnt »hoving Milhoil of olt lining 
separation of the loint Surlacea luoana nf p ilp tnition 

steel between the two layers of the sole or (c) by the htting of a met i 
tarsal bar to tbe wJe of tfte shoe 

In acute cases with a short histoiy and in young people a euro may 
sometimes be effected by over correction of the deformity under 
ansestbesia and the application of a walkuig plaster case to mimtim 
the toe m dorsiflexion The plaster case should be retainetl for four 
to SIX weeks 

Operative The large majonty of cases eventually rcquireopentivc 
interference An incision 2 or 3 inches long is made centred over the 
raetatarso phalangeal joint on the dorsi medial aspect and cirned 
directly down to the heatl of the metatarsal capsule of the joint and 
the proximal half of the phalanx just medial to the cxtcn><or tendon 
Curved periosteal elevators are passed round the phalanx from the 




ILmiA. RiaiDUS 


773 


medial aud later il sidcb aud the phalanx cleanly duided at itf> central 
point with a bharp osteotome care being taken to protect the flexor 
temlon from injury The proximal half of the phalanx is then excised 
and iny exostosis wliicli exists on the metatarsal head is removecl 
The capsule and shin incision are then closed -no soft tissue being inter 
posed between the cut phalanx and the metatarsal head 

At the termination of the operation a stainless steel traction pm is 
inserted through the pulp of the terminal phalanx 

After Treatment The hmb is placed on a Braun splint with a 
protection loop situated directly over tlie toes \\ eiglit traction of a 
few ounces just sufficient to keep the joint surfaces apart is apphed 
to the pulp traction pm and tlie direction of pull is arranged so that 
the toe 13 maintained in slight dorsiflexioti similar effect is got by 
applying the traction directly on to a plaster-of Pans foot cose as in 



Fio — Tract on appi ed by mca s of a Planter of Pans Case 

the accompanymg diagram Silk worm gut is loopeil through the nng 
of the pulp traction loop and knotted over the plaster extension 
Rotation of the toe can be corrected by this method of fixing the traction 
and more freedom is got m bed On the second or third day the patient 
IS encouraged to attempt active moxement of the toe The traction 
13 maintained for about 14 days and thereafter the Braun sphut is 
unnecessary The patient remams m bed for 3 weeks (see Fig 363) 
Before the patient resumes ambulation it is important that be be 
re educated m walking so that he heel and toes rather than resumes 
his old habit of w aUung on the outer side of the foot which w as necessary 
previous to operation Unless this essential re education is earned out 
the patient %nll naturally resume his previous habits and the regained 
metatarso phalangeal mobility will be lost 

The return of full weight bearing activity is carefully graded and 
no attempt made to increase activity too rapidly If the joint becomes 
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hot anl swollen the patient should return to bed aud pnUicc acti\e 
non weight bearing exerciocs until the local temperature and swelling 
have subsided The continuation of weight bearing actmtj on a hot 
and swollen joint uierelj results m excessive fibrosis and consequent 
loss of mobility 

The best results are to be expected m unilateral cases witli a historj 
of trauma 

In bilateral cases of long standing aiul with co existing pcs planua 
the prognosis is less good and m order to obtain the optiimiin results 
attention must be directed towards treatment of the pes planus in 
addition to the condition at the first metatarso phalangeal joint 


PAmUL CONDITIONS OF THE HEEL 

Pam in the heel frequently occurs m persons who stand or walk 
a great deal — hence the term policemans heel — but maj also 
anse from other causes IMiatever the ongm the pam is usually 
aggravated by use and may be entirely absent during rest The 
pamful area can always be found by digital pressure 

The causes of this pamful condition may be clissificd is follows 

1 Traumatic disturbances 

2 Pathological disturbance* 

3 Static disturbances 

1 Traumatic Disturbances 

The Effect of Trauma Pam resulting from trauma may be 
situated at the back of the heel around the insertion of the tendo 
calcaneus or on the plantar aspect 

UTien situated in the region of the tendo calcaueus the undcrljiiig 
conditions are — tenosynovitis of the tendon sheath the formation and 
imtation of enlarged bursa; and partial tears of the tendon In all 
cases the pam is rendered worse by movement and ma) even be com 
pletel) reheved by rest In tciio s^Motitis of the tendo calcaneus there 
is swellmg from effusion often accooipamed fine crepitus and when 
the condition is chrome there may be an actual deposit of fibrous tissue 
in and around the tendon giving it an irregular form on palpation 
A\Tien these fibrous deposits project backwards the wearmg of i boot 
IS likely to entail discomfort 

Bursal enlargements maj affect the bursa norm dly situated 
between the tendon and the calcaneus or a subcutaueous adv entitious 
bursa which occasionally develops over the most prominent part of the 
posterior surface of the bone Both drew attention to the fict that 
tins surface is often not fiat but irreoUhr being more prominent on 
its lateral side at the lowest margin of the insertion of the tenilon He 
found that m 39 per cent of cases of pam m the heel this prominence 
IS niarkcil and palpable as a tender harti lump though os a general 
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rule in \ ray examination does not repeal it It is in tins situation 
that the adventitious bursa forms 

The bursa at the insertion of the tendo calcaneus is hable to ludam 
mation from faction produced by an lU fittmg boot and as a result 
of that there is a locafaed tenderness at the site of the bursa and 
occasionally a small area of fluctuation can be detected by lateral 
palpation anterior to the tendo calcaneus 

AVhen the adventitious bursa is enlai^ed the swelling is situated 
lower down and is usually larger fluctuation is easily ehcited and 
the skin overlying the swelling is often red and cedematous 

Partial tears of the tendon result from forcible contraction of the 
tendon or from overstretching and the lesion so produced may consist 
of avulsion of a few of the tendinous fibres from the bone or of actual 
rupture of some of the fibres immediately above their insertion In 
the first case the disturbance of the penostcum results m periostitis 
with relatively httlo or no swelling but tenderness at the insertion of 
the tendon and exquisitely painful movements Partial rupture of 
the tendon fibres may be associated in the acute phase with sUght 
swelling from effusion of blood and later with the formation of irregular 
masses of fibrous tissue in the tendon 
Treatjilm 

In ill these cases rest is essential In partial ruptures when the 
pain IS not severe it may be sufficient to raise tlio height of the heel 
of the shoe from half to three quarters of an mch to prevent any 
overstretching of the tendon Binds of adhesive plaster over the 
tendon above and below the malleoh are useful adjuvants 

In the case of a persistent periostitis it may be necessary to erase 
the affected periosteum 

Roth deprecates operation in cases of prominent heel bone behev 
mg that the symptoms produced by it may be obviited by beating 
out the literal half of the counter of the shoe at the back of the heel 
to accommodate the enlargement 

In acute bursttts relief may be obtained by rest from movement 
and by fomenting In subacute and chrome cases the bursa may be 
raised above the level of the shoe by the use of a sponge rubber heel 
inside In cases where relief of faction does nob lead to resolution 
the bursa may be excised 

Pain on the plantar aspect of tie led i3 due to the formation of 
calcanean spurs or to traumatic or mfiaminatory Jibrositis at the inser 
tiou of the plantar fascia without spur formation 

(a) Plantar Fibrositis 

Pam may anse at the insertion of the plantar fascia in association 
with focal sepsis metabolic disturbances such is gout or rheumatism 

(b) Calcanean Spurs 

The occurrence of a spike of bone it the antenor edge of the cal 
cmean tuberosities — usuallv the mediil — is known is a calcanean spur 
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It maj be a sequel to repeated attacks of plantar fascutis, or result 
from trauma In the former case, the repeated hyperemia leads to 
the abstraction of calcium from the calcaneus, and, the granulation 
tissue produced b) the mfiammatory reaction constituting an ossih 
able medium as the hypeisemia resolves, the available calcium is 
deposited m it to produce the spur It is possible that the constant 
pull of a shortened plantar fascia — ortraumaticseparationofshpsof the 
fascia or the constant trauma of ill fitting footirear — may also produce 
the spur in a similar way i e by mduemg hyperaemia, but it is also 
suggested that these factors operate by causing tiny detachments of 
the periosteum at the insertion of the fascia, and m consequence, 
small sub periosteal deposits of new bone 

Clikical Features 

It is generally believed that since the formation of a wlcancan 
spur is secondary to fibrositis or traumatic detachments of the plantar 
fascia it does not give nse to symptoms per sCt and that pain, when 
present is due to the causative condition and not to the spur 

The characteristic features are pam m the ball of the heel, oapeci' 
ally marked on long standing or walking tenderness on. the plantar 
aspect of the heel and mo»t marked at the attachment of the plantar 
fascia to the medial tubercle of the calcaneus and occasionally slight 
si^elhng at the attachment of the fascia 

X ray exauunation nia^ or ma^ not reveal the presence of a spur 

Treatment 

Non Operative Treatment Any obvious cause such as gonotoct il 
infection or infected tonsils or teeth, must be dealt \nth, and it is 
wise to attend to the condition of the gastro intestinal tract If the 
pam is acute the patient should be kept ui bed and fomentations 
applied Ifter the pain and tenderness have disappeared, proper 
shoes should be ordered and felt or sponge rubber pads inserted to 
relieve v\eigbt-bearmg on painful areas A. low rubber heel should be 
substituted for the heel of the shoe 

Alanj cases are relieved bj adding ^ mch to the height of the heel 
this prevents the pull of the plantar fascia on the inflamed area 
In some cases considerable lehef may be afforded b} the use of 
radiant heat or diathermy 

Operatii'c treatment may be undertaken in resistant eases, and the 
spur, when present removed, some observers think this unvvj'O since 
they bold that the spur is never the cause of the symptoms per w 
It IS certain that if it is to be undertaken, the operation should l>e 
postponed till the infective or toxic agent producing the fascial dis 
turbance is qmeted , for if operation is undertaken m the actively 
painful stage of the disease, the hypemcmia following the opention 
maj lead to further spur formation 

The operation is performed through in incision along the metbal 
border of the foot the spur being removed b) means of an osteotome 
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(c) Traumatic Sub taloid Arthritis 

Fractures of tlie heel bone ire usually caused b} a fill on the feet 
from a height and as they may not produce any gross deformity at 
the tune are hable to be overlooked unless the most careful X ray 
examination is carried out These imdetected fractures may ultimately 
gi\e nsG to a \ery troublesome pamfulness and weakness of the foot 
which ma) constitute a grave and lasting disabihty for a uorkmg man 
The pam and w cakness are due to a chrome sub taloid arthritis for which 
the only treatment that is likely to be of any benefit is a fusion of 
the joint the operation for this is described on page 816 

2 Painful Heel due to Pathological Disturbances 

kpart from trauma pam m the heel may hav e its ongiu m orgamc 
disease of the bone or epiphjsis and the infection may be tuberculous 
syphihtic or pyogemc or may follow a general gonococcal or rheumatic 
toxaemia 

(a) Epiphysitis of the Calcaneus 

This condition is desenbed in the chapter on Diseases of the Epi 
physes It usually occurs m boys between the ages of9ondl3 and m 
the difi'erential diagnosis vanous conditions have to be borne in mind 

(2) Calcanean ^rsitis In this condition the mfiammatiou is more 
superficial and locaUzed The X ray bone picture is negative 

(3) Teno sijnouhs of the tendo calcaneus is charactenzed by pam 
referred to the tendon and by palpable silky crepitus on movement 
X ray exanimatiou is again negative 

(3) Bursitis betw een the calcanean tendon and the skin is a super 
ficial inflammation usually the result of pressure from the shoe an 1 
13 re^idily recogmzed 

[4) Calcanean Spurs These are rare in early adolescence and are 
usually found on the infero medial aspect of the calcaneus The area 
of sensitiveness suggests the diagnosis which should be confirmed by 
\ ray exammatioii 

(b) Tuberculosis of the Calcaneus 

This is usually situated in the antenor rather than the posterior 
region of the bone \n X ray photograph matenally aids differential 
diagnosis and shows a degree of bone atrophy that is not found in 
epiphysitis 

(c) Pyogenic Infection 

This produces marked inflammatoty reaction with destruction of 
bone 

3 Static Disturbances 

Pam on the inferior surface of the heel with sensitiveness to pres 
sure on standing may be caused by a vanety of static disturbances 

If the condition is unilateral it is frequently caused by standmg 
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too long ou one foot, eg where limbs differ m length In i ca\U3 
deformity of the foot, the postenor part of the calcaneus may be 
\ety pamful, due to the fact that the bone is much more perpendicular 
than usual and acts less as a rebdient support for the arch of the foot, 
and more as a direct contumatwn of the leg bone The pim also 
occurs from prolonged standing, and, accordingly , is common m pohce 
men and nurses It is often found associated with a iieak, flat foot 

Treatmevt 

Pam localized m the heel is easy to treat if there is some obvious 
cause but where this is not so the outlook is not so happy X ray 
exanimation may reveal more or less well marked spurring under the 
calcaneus defimte foot defonnity talipes calcaneus orcavus, pain 
m the heel being due to the more vertical position of the calcaneus 
Treatment consists m correction of the deformity There are other 
cases again chiefly young jiatients, where no morbid condition can 
be found and though certain of these are probably neurotic m 
ongin others may be due to foot stnm or flbrositis, X ray endeaca 
being negative If rest followed by the use of cork soles, cupped 
over the tender area does not cure the condition, the ongm of the 
plantar fascia and short muscles may be separated &oui the under 
surface of the calcaneus as m the Stemdler operation for a claw foot 


CLA^\ FOOT 

The term claw foot or pes cavus, is apphed to a defornuty m which 
clawing of the toes is combined with a raising of the long arch of the 
foot and which may arise cither as a congenital or as an acquired 
deformity 

If congemtal it does not usually become apparent until the child 
IS six or seven years old About half the cases of congenital claw 
foot are associated wath a spina bifida occulta while Beykirch bcliei es 
that the majority of the remamder occur as the result of dev elopim ntal 
aberration involving the spinal cord — a niyelo-dysplasia 

xTftjoes and I>oyptt diwde the anjiMred tj^pe XDto Sow groups 

1 Claw Foot m Infantile Paralysis Claw foot frequently 
occurs after a preceding attack of pohomyehtis, more especially where 
the paresis is almost neghgible, and it is, in fact, frequently a character 
istic deformity of the so called ‘ sound leg ” Duchenne suggested 
that It was due to paralysis of the mterossei and the luinhneals thus 
bnuging it into line w ith the ‘ main cn gntfe ” of ulnar paraly sis 

2 Claw Foot In Progressive Lesions of the Central Nervous 
System Claw foot, usually bilateral, is a well known clmicnl acconi 
paniment of Friedreich s ataxia, of the peroneal type of muscular 
atrophy, and of other rare afiTccfiona of the central nervous sy-stem 
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3 Claw Foot following Inflammatory 
Infections Tlie defomuty may be a sequel 
to inflammatory contracture of the soft 
tissues of tlic sole of the foot 

4 Idiopathic Claw Foot This xs the 
1 ost common and most important type It 
has been customary to regard as the pnmaiy 
factor shortening of the tendo calcaneus de 
spite the fact that this is never pn^ent 
climcally and as Todd recently pointed out 
contracture of the tendo calcaneus is followed 
by a most severe type of flat foot — vaJgits ex 
equino It has also been suggested that the 
use of footwear which is too short may cause 
tlie deformity although this is probably no 
more than an aggravating factor Paralysis 
of the mterossei and Uimbncals has also been 



Fio 3 Gj — Claw I oot of 
Third Degree f IJ n arked 
DefoTEOity of Toes 


bl lined and the condition liLcnel m con 

sequence to the mam en gnfic defomiit) of ulnar nerve palsy 
Todd atronglj asserts th it since this atrophy has never been demon 
strated at opervtiou and since no cause has been assigned to it it 
nee I not be seriously entertained This observer in an authon 
tative paper has shown that the deformity of pes envois consists first 
of all m a dropping or flekion deformity of 
tlic forefoot the result of shght relative 
weakness of the extensor muscles which is 
followedby — 

JKm (I) CoiUradurc of Oe jtlanfar Jascto and 

adaptive changes in the plantar structures 
(2) Claiiing of 0 e toes This results from 
the dropping of tl e metatarsal heads below 
ti 360 — Iho jh tir fts then normallevcl and the alteration of their 
1 ect of -4 CIn V t oot Imc of actioii w hich leads to the pulling up 

of the proximal interphalan^eal joints of the 
tots ind has the secondar) anti important effect of shortening the 
course of the weakened extensors so tiat they adaptively contract 
and may m this way mask their ongmal weakness 

hen the extensor digitorum communis is mostly affected but the 
extensor hallucis propnus is normal there is in addition to the pes 
cavus some adduction of the forefoot from the beginning Even when 
this 13 not so an element of adduction and inversion appears m the 
late stage of the process as well as some secondary contracture of 
the tendo calcaneus 


Clinical S^turls 

Great stress was formerly laid on the conventional division of the 
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clinical features of claw foot into a senes of stages, but it is important 
to recall that the deformity is a progressive one 

First Degree Claw Foot At tins stage the couiplamt is that 
the child IS cluiua) , and that when rimnuig about he frequently falls 
iMthout apparent cause, or catches his toes against Ion objects such 
as the edge of a carpet Formerly attnbuted to contracture of the 
tendo-calcaneus it has been shown by Todd that the onlj evidence 
at this stage is a slight extensor weakness which may be evidenced 
by inabihty to pull up the toes, or by sUght difference in the diameter 
of the tw 0 luubs The tendo calcaneus is not shortened, and if the 
forefoot IS covered, the postenor part of the foot looks normal, i e 
there is no eqmnus 

Second Degree Claw Foot At this stage, m addition to the 
shght flexion of the_fbrefoo t there is dotsiflexion of t he great toe at 
the metatarso phalangeal, and flexion at the mterphahngeal joint 
The plantar fascia is felt to be ten^ and contracted, and there is 
visible deformity A charactenstic of the deformity at this stage is 
that the clawmg can be made to d isapp ear b> upward pressure on 
the ball of the great toe , showing that it is caused bj a dowTiward 
dropping of the melatai^l head While a child may not complain 
of any pam au older parent is apt to suffer some discomfort after 
prolonged walking 

Third Degree Claw Foot In the third stage, the arch of 
the foot 13 markedly raised, and all the toes are fixed m flexion, 
while the tendo calcaneus may begin to appear contracted The 
plantar structures are further shortened and all the toes now dorsi 
flexed at the metatarso phalaugeal joints and flexed at the inter 
phalangeal joints These deformities are hecoinmg rigid and it is no 
longer possible to correc t the deformity b\ fin onr preasiir i-nnilpr the 
first metatarsal head The chief complninj, m ny be of painful corns 
which form on the dorsmn of the flexed mterphalangcal joints or on 
the pomts of the toes, but in addition, such a foot is one which tires 
easilj after much standing or walkmg, and" a luarkwl dcgrtF’cTclaw 
foot 13 a g reate r handica p-Hian a correopomhng degree of flatnc'^s, 
should the patient wish to jom a Ser^ce 

Fourth Degree Claw Foot In the |Witii^tagei-m addition to 
the ca\u3 and the hammered toes, there is adduction at the tar»o 
metatarsal joints resultmg in a kind of vama defnrmity The foot is 
now ngid and painful, t ender callosities are present on the outerside, 
and walking is becommgTncreasinglj painful and difficult 

Filth Degree Claw Foot. The fi fth sta g<Lja-scen onlj m cases 
following some par^i_tf® conditio n The toes are blue md cold, tlie 
whole foot 13 contracteiT into a ngid equiuo varus, with a high arch 
and hammered toes The patient is in a most disabled condition and 
exquisitely tender callosities are present 
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First Degree 

The treatment consists of the use of i slioc uith i | inch thick 
metatarsal bar placed across the^le immediately behind the heads 
of the metatarsal bones 
Second Degree 

\ shoe fitted %\ith a metatarsal bar may ^ive temporary relief but 
adequate treatment of this stage is by operation 

The plantar fascia is divided subcutaneously and the tendon of 
the extensor propnus hallucis divided at itsjnsertiou and passed through 
the neck of the firstjinetatarsal After the tenotomy the foot is 



Fi 107 — Ti eTrc^tmpi t of-i mo le/ate legrccofCIiw foot tyTenoto y^nlTcncIon 
Tra ] lantation 


ivrenched A plaster of Pans cose is then applied to the foot to maintain 
the corrected position for a period of thr ee nr four w crUs. Afterwards 
a metatarsal bar is atfixeii to the shoe 
Third Degree 

Treatment of third degree claw foot is on the sa me b nes a s in secon d 
degree but it is of necessity more thorough more extensive and more 
drastic 

Steindler recommends that m the first place all the structures on 
the sole of the foot which arise from or are attached to the under 
surface of tlie calcaneus be separated from that bone througli an incision 
on the medial or lateral side of the heel Stemdler actually makes a 
horse shoe flap ri^ht round the heel through which he dissects off the 
plantar fascia and muscles from the calcaneus but the majority of 
surgeons use a single medial mcision The structures are erased right 
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forward to tlie calcaneo cul)oid joint on the lateral side, and to the 
talo navacular on the medial side where they take iip a new attachment , 
the procedure is thus a “muscle slide operation Tlie extensor 
tendons of the toes, which may lead to a relapse, ma) now be di\ided 
Todd beheves that Etemdler’s method does not lead to sufficient cor 
rection, and he has accoxdmgl^ devised a more drastic procedure of 
his own 

Todd’s Operation Ajoumiquet is appbcd to the limb , a curved 
incision IS then made from the front of the cal caneus fo rw ards to the 
base of the great toe, and care is taken to carry the central part of 
the mcisiou as high as the tubercle of the scaphoid The mcisiou is 
deepened to expose the upper border <^^e abductor hallucis, which 
IS then stripped from the plantar surface of the tarsus, and detached 
posteriorly from its ongm mto the calc-aneus In carrymg out this 
step it IS important to avoid damage to its blood and nerve supply 
which enter the muscle about 1 inch xu front onU posterior attach 
ment The medial inter muscular septum is div ided, and_tlio »hc.ith 
of the flexores digitorum longi aod hallucis bogus, and aU the attach 
ments of the t ibialis posterior sa ve that to the navicular, siroilarlv 
dealt with 

The cunco metatarsal, the naviculo cuneiform, and the tiJonivi* 
cular jomts are novr opened bj division of the capsule and liganienta 
m the dorsal medial and ol autar aspects, and if necessary the epnng 
ligament is cut Next, the knee is flexed and the foot laid with its 
medial side on a sandbag and a Stei ndhrs musc le s lide performed 
through a short horizontal iilcision on the UteraPsIde of the heel 
bone 

The foot IS now manipulated upwards and laterally into an exag 
gerated valgus position 

In some cases it may be found w ise t o transplant each extensor 
tendon through the_jieck o f the correspoudiDg metatorsal so as to 
raise the front part of the foot and lift the dropped anterior part of 
the arch If full correction cannot be obtained thus, I to 1 inch of 
the shaft of the first, second, third and fourth metatarsals shoukl be 
remov ed through separate incisions on the doraum of the foot Lastlj , 
to complete the correction, the^ tendo calcaneus may be ltngtlitnc<l 
by open operation The foot is then put up m plaster of Pans for 
five weeks and thereafter the treatment follows the huts ahead; 
described 

Lambnnudi’s Operation Lambnnudi has found that cor 
rection of the clawing of the t oes n ot onl; causes consid erable iiu 
provement of the defonmty and therefore reduct ion~of symptoms from 
corns and callosities, but a marked improvement of the general function 
of the foot The pnnaple underlying the operation he has ileva‘>etl is 
that by arthrodeais-of the inter phalangeal joints the long flexor inuscles 
take up the function of the lunibncals and flex the toes at the jneUtar&o 
phalangeal joints 
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Through lateral mcisions along the dorsnm of the toes the mterpha 
langeal joints are exposed and iheiropjwsiog^urfacea-exased \xthro 
desis may be achieved either by relying on simple apposition of the 
apposed cut surfaces or may be assisted by a small b one graft which 
hastens union as ivell as ensuring apposition In some cases the union 
may be got by carrying out the jpike operation [ude p 786) The 
extensor tendons of the second thirds fourth and fifth toes are tenoto 
mised and also the dor&al part of the capsule of the metata rso phalangeal 
joint In some cases Lambnnudi advises that the extensor tendonsTie 
transplanted into their oivn inetot^al necks though this is usually un 
necessary since tlje flexor tendon in tlie presence of a smgle fin^jCr of bone 
to the toe acts as a sling to the metatarsal heads and holds them up 
Interference \vith the fifth toe may be unn ecessa ry but if the deformity 
IS gross the toe is amp utated Before closing the dorsal incisions on 
the second tlurd and fourth toes a^troug silk wonn gut suture is passed 
from^e flexor aspect of the toe rou nd the proximal phalanx and out 
on to the plantar aspect cl^e to the point of mseftioh EalnlSnhudi 
uses a s pecial sole plate t o which these su tures are tied th us mamtaimng 
the corrected position at the metatarso phalangeal joints The sutures 
howeier may be tied to a section of Cramer wire attac hed to a light 
plaster case enclosing the foot and leg The advantage of the silkworm 

out pressure on the skin or interference wth the circulation of the 
toes Th e sole plate or plaster case and anchoring sutures are retain ed 
for 5 to 6 weeks by which time the ank ylosi s is firm and graduated 
exercises iTRtybtrcijmraeaced The procedure is tedious and time con 
suuimg but the author lias been mipressed by tlie results of the cases 
treated by ti ns operation 
Fourth Degree 

In the fourth stage the high crooked arch can usually be cor rect ed 
only by dividing the bon es across a t the level of the mid t arsal joint 
A simple transverse division ot the tarsus is sejdpm sufiici^nt and a 
wedge of bone has to b e re m oved with its base at the dorsum of t he 
foot and including a con siderable portion of the head and neck o f the 
talus If the deformity is very ngid. w atb marked bony deformation 
a rftconst rup.tion operation such as that devised bv Naughton Duim 
may be advasable 


Fifth Degree 

Vmputation of the foot is often considered to be the treatment of 
choice but by means of a con«^etvat nfl operation a very useful foot 
can o ften be ofatamed^ and one which will serve the patient better than 
an a niputatlou stump which, nt tins St-agw, ta tnvanahly ill a dapted for 
wearing an artificial foot 

The talus is first removed by the usual curved mcision imderneath 
the lateral malleolus The toes with the heads of all the metatarsal 
bones are then xemov ed through dorsal and plantar rectangular flaps 
and the stumps covered over by the flaps 
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SHORTENING OF THE TENDO CALG4NEUS 

Sbght degrees of contracture of the tendo calcaneus are normal m 
many people , women, for example, who wear high heels often show 
it In most cases it is not a sonrce of discomfort, but wh^re there 
are other evidences of foot stram the shortemng of this tendon should 
not be overlooked Shortemng may also be due to reflex spasm when 
the mechanics of the foot have been disturbed, and is in this case 
similar to the peroneal spasm which occurs in other cases 

A^^len it 13 due to reflex irritation, the mechamcal errors which 
cause it should be corrected , if there is actual structural ehortcmng 
some form of stretchmg must be undertaken 

AMiere the contracture is shght this may be earned out simply by 
removing the heel of the boot or by ^Idm g a metatars al bar across 
the &ont of the sole bot h of which increase tlie p ull o n the tendon 
The shortenm » may also be abohshed by mampulation, repeated several 
times although this is accoo mamed by som e, pam and discomfort in 
the calf muscles 

here the shortening, is con si derable i t ma) be necessary to apply 
a plaster case to the foot and with the knee m acute_ffexion, 
and thereafter to exteniTtGe knee the tension thus placed on the gis 
trocnenuus stretcliing the tendon 

Occasionally the tend o calcaneus has to be lengthened ,h > open 
operation (see PohomyehtS) In this event tlio.grea^t care is nccca 
sary to avoid over lengthemng, as such an eveutiuhty may result m 
a weak foot or entirely upset the Jialance of the foot, and produce an 
inelastic spnngless gait 


HAilMER TOE 

The defonmty of hammer toe consists of dorsiflexion of tlie proximal 
phalanx, plantar flexion of the second, and flexion or extension of the 
distal It affects usually the second toe, though slighter degrees an, 
not uncommon id the other toes The head of the first phalanx is 
subjected to pressure bj the toe cap of the shoe, and frecjuently shows 
a pamful com beneath which a bursa forms o\ er the mterphalangeal 
joint and often becomes inflamed or even suppurates The tip of the 
toe IS pressed against the sole of the boot, and a com maj aho develop 
at this point, and make walking difficult or impossible The compris 
Sion by tlie adjoiiimg toes and by the sole of the boot produces a 
hroademng and flattemng of the tip of the terminal phalanx 

The condition is usually bilateral, and though m some cases it is 
congenital and may even bo herwlitary, it is most commonly caused 
by crowdmg of the toes into ill fitting and badly designed boots It is 
therefore commonly associated with hallux valgus the displaccnieut 
of the great toe forcing the second toe, which is the longest, into a 
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lio 368 — ilcthod of correctuig a Uamuict Toe with Plaster Strapping 

flexed position The condition usually begins m childhood when the 
growth of the toes is rapid and when they are apt to be subjected to 
pressure by too small shoes or socks 

The patient usually complains of a painful corn lud bumon aud 
It IS for this that treatment is sought rather than for the actual defor 
nuty 

fllEATMEhT 

The chief obstacles to reduction are the contracted hgameuts 

III youug cluldreu tlie distortion may be overcome by repeated 
inampulatiou the corrected position being maiiitamed by strips of 
adhesive plaster passing over and under the aflected toe and its neigh 
boms The use of a digitated stocking and of wide boots is ilso 
beneflcul 

In adults operation is indicated m order that reco\ery may be 
certain and quick Amputation should never be carried out in view 
of the likelihood of a liallux valgus supervenmg—or if already 
present becoming more severe 

The Operation A semilunar incision is made transversely over 
the dorsum of the affected joint 
and the corn and bursa are ex 
cised along ith the ehpse of skin 
A transverse incision is made 
across the capsule and tendinous 
expansion at the joint line The 
point of the scalpel is now pas&ed 
in on either side of the head of 
the proximal phalanx and the 
medial and lateral collateral hga 
ments divided The blade should 
be kept parallel to the phalanx 
and great care taken not to divide 
the digital arteries roflowing 
division of these tmy hgaments 
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access to both the head of the proximal phalanx and the base of the 
middle phalanx is excellent 

One of two procedures maj now be adopted 

(1) The simplest operation which can be cametl out consists merel) 
of excision of sufficient of the head and neck of the proximal phahnx 
to allow of correction of the deformity together with remo\ al of the 
cartilage from the base of the middle phalanx, Mamtenance of correc 
tion of the deformity may be secured by a catgut suture which is threaded 
through holes made m the shafts by means of a towel chp and which 
ensures that the opposing surfaces are in the closest apposition 

(2) Alternately the spike operation may be performed The 
head of the proximal phalanx is shaped to a point with the aid of a 
small pair of mbbhng forceps It is usually unnecessary to reduce 
the length of the proxmial phalanx The bony pomt on the proximal 
phalanx is now inserted into the hole m the base of the middle phalanx 
thus correcting the deformitj 

In both operations it may be necessary to tenotomize the structures 
on the dorsal aspect of the metatarso phalangeal joint to ensure cor 
rection of tl e dorsiflexion of the proximal joint 


INGROWING TOE NAIL 
(Onycho Cryptosis) 

Ingrowing toe nail is an extremely painful and distressing comjlamt 
which IS caused essentially by the pressure of the shoe against the 
toe the soft parts are forced against the nail and if it has been care 
lessly trimmed and has a sharp edge considerable pam results Nature 
normally protects the skin from the sharp nail edge by laying down 
m the nail fold skin of a more homy texture than that in the un 
mediate vicmity The pam is caused by a spimter of nail growing 
forward along the lateral groov e into the soft tissues This is the lateral 
edge of the nail which owmg to its hidden position has not been 
adequately cut It grows forward md penetrates the subcutaneous 
tissues often carrymg infection with it 

Treatment 

Prophylaxis The nail should be cut at right angles to its long 
axis and not convexly which destroys to some extent the protective 
infolding of its edge 

The actual treatment of the established condition depen Is upon 
the seventy of the case and the control one expects to ha\t over the 
patient In hospital patients for example radical measures are the 
most satisfactorj but where time is not important as m private pric 
tice operation is seldom necessary 

Conservative Treatment This consists m removing all possible 
sources of pressure such os that of narrow shoes or narrow stotkings 
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ami m removing the irritation caused bj the pressure of the nail edge 
Many a slightly iugro%\mg mil is best left alone the only precaution 
necessarj bemo to am the ^latient that he should cut the mil to its 
extreme e Igt (see Fig 370) thus avoiding the development of splinters 

Operatu e Treatment 
The radical treatment con 
sists of the remosal of the 
sharp edge of the nail and 
its underlying matrix V 
V uedge including about a 
third of the breadth of tJie 
nail along with the md fold 
is excised from tlie lateral 
surface of the toe The edges 
caimot be completely brought Fio 3 0— r growing toeual The opewton 
together buttiieyaroapproxi rmo,cHe»h(,lrDflh»«taonn,l.ndpan(J 
mated as far as possible uith 

silk worm gut sutures as small a surface as possible being left to 
granulate 

This operation is not always successful as often spicules of nail 
grow at the e Iges irregularly and give pam Vn amputation of the 
tip of the toe with removal of the nail bed and terminal phalanx 
gives a good result and does not affect function Excision of the whole 
nail bed together with a thin slice from the dorsal aspect of the 
phalanx to which the nail bed is so intimately connected followed 
immediately by a whole thickness skin graft is done with success 

In the presence of chrome sepsis suture must not be earned out 
A small vaselme dressing is applied to the raw area which is allowed 
to heal by granulation tissue 

Operation shoull not be carried out in the presence of acute m 
flanimation 

ONYCHO GRYPHOSIS 

This condition sometimes called Ram s Horn Nail or Ostler s Toe 
(because of frequent injury from the tread of a horse s foot) affects 
usually the great toe nail and is an irregular hypertrophy of the nail 
whereby it grows to a considerable size is irregular hard cross ridged 
and IS curved with its convexity upwards instead of the normal flatness 
The proximal aspect grows more rapidly than the distal and so the nail 
curves forwards and downwards and may ultimately erode into the 
pulp of the toe become infected and it is said may develop into a 
malignant epithelial growth Injury and infection are alleged to be 
the cause 

Tbeatuent 

In the aged and bedridden lu whom the condition is common due 
it 13 said to the constant trauma of the bedclothes palliative treatment 
IS obviously proper Tins is best earned out by a chiropodist who 
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keeps the growth m check by frequent panug \ad bofteiun^ if nete&s.irv 
by Liquor Potasii or Salicylic -kcid Complete eicisioii of the nail 
bed IS the best treatment since remo\al of the mil itself is foUoiic 1 b\ 
further deforimtj in the new growth This maj be done bj nn aniputa 
tion of the terminal phalanii or b} accurate dissection of the nail bed 
followed by a skm graft 



Fio 3 1 — Onycho giyphosw Tl e nail erentually may gro nto the pulp an 1 j roJuco 
an ulcer 

HYPERIDROSIS 

Excessive perspiration of the feet ma) prove a most disagrecat Ic 
and troublesome affection the stockings and the shoe leather become 
damp and bactenal growth induces a pungent and peuetratmg oth ur 
'Die condition is really a functional disease of the sweat glan Is of 
the feet and is probably iienous in ongm It is commonest m >oung 
males and is frequently associated with tlie weak type of foot 

Treatment 

In the mild cases nothmg further is required than a frequent Chinee 
of stockmgs which should be of wool and before being worn they 
should be well powdered with equal parts of bone and salicylic acils 
"When the soles of the feet arc particularly affectevl cork inaolcs 
should be worn m the shoes a fresh pair being inserted whenever the 
stockings are changed and the feet should be bathed frequently m 1 ot 
and cold water alternately lined nibl ed with alcohol and pow icred 
hen the smell is disagreeable a solution of cliromic aciil 40 grs 
to the oz may be employed about once a week as a foot wash 
At the same tune the general condition of the patient shoul I rtcciv c 
j attention as he is often run down anscmic and nervous 


THF SFbAilOID BONKS OF THE GUEVT TOl 
The cartilaginous precursors of the sesamoid bones appe ir iii early 
foetal life but do not oosify uiitil between the ages of 8 and II Ossi 
fication may occur from a single centre or from several centres winch 
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are extrenrely variable in position. la 10 per cent, of individuals 
these centres do not unite, constituting the condition of multipartite 
sesamoid. 

Fracture o{ the Sesamoid Bones 

The sesamoid bones of the, gre at tog ^particularly the medial, are 
occasionally fractured. The violence may be cith er direct o r indirec t, 
but usually results from sudden falls upon the fret, or t he dropping 
of heavy \v.eights_on-the-toQ. 

The symptoms are those of a sudden sharp pain, at the time of 
the injury, or at a lat^ da te, gainJpIloKWg-the. appearance of second- 
ary changes. The pain is situated over the affec ted sesamoid, and is 
aggravated by mo^vement, of the met^ rso-p h olangeal j oint of~tIie 
great toe. It tends to diminish with rest, but returns on exercise, 
so tljat the patient is often forced to walk pn^thg.lateraXjside o f th e 
foot. Tenderness can be elicited by d irect pr^ure on the planta r 
surface of the damaged seaamSd. 

The diagnosis of a fra cture d sesa moid should be made with reser- 
vation owing to tli p frequency of the multipaJ tite condit ion. In the 
multipartite condition, t he gap bet ween the separate portions ia even , 
the longjna rgins smoot h, rounded, and well calcified^ whereas fractured 
edges are urdented and irregul ar and porotic. Congenital subdivisions 
ore also said to be u sually transverse, an d rarely oblique or longi- 
tudinal, although both of these have been described. The degree of 
se'paration is further said to be wjder in fractures than in congenital 
separations. 

Inge and Ferguson believe that a diagnosis should not be made 
unless a provinus y -ray. ahmvs the affected bone to be complete, or 
unless subiequent X-rays or pathological section demonstrates, callus. 

These authors have o perated on 41 cases of pain in the sesamoi d 
bone following traupia, and were unable to demonstrate^any specific 
pathology in the bones themselves. The pathological conditions pte- 
sent, to which they -as cribe the pain, wer e inflammatory changes in 
the burs® in relation to the sesamoicb and arthritis . In several cases, 
the outstanding error wus a subiuxatiou of the whole or part of the bone. 

Treatment 

The injured foot should be unmobih’zed iu a plaster-of-Paris case 
which includes the great toe un til the_fractute_has healed — usually in 
from three to 5i_s weeks. If this treatment fails and the symptoms 
persist, the affected sesam oi d l>o nP . bnnft3, abmd d be removed ; but 
great care must be exercised in removing the bones their tendons 
lest the t endo ns be severed. Both sesamoids^ need not and should not 
be removed unless there is a clear indication to do so since the exc ision 
of botli increases the risk of dividing tiie tendon. The operation should 
, be supplemented by adeijuatc-pcstcOperative massage and early move- 
ment of the tae„ and when the patient is allowed to go about, the 
incision should be suitably protectedAim. fciction-against-the shoe. 




CHAPTER XYII 

SOJUli COilPLICATIONS OF TKAU'\IA 
VOLkMANNS ISCILEMIC CONTRVCTURE 
In 1875 Volkma nn descnbed a c ontracture of the mu scles of the 
\\ nst and fing ers which followed tiglif bandag ing of the arm in the t^ t» 
nient of fractures about the elbow He believed that it was essentially 
due to ischaemia of the muscles and that as a result o f deprivation of 
arterial blood the muscles suf fered from vv^ rof ovyge^'*’ the condition 
he thought was thus akin to ngor mortis He also show ed tha tjiarahsis 

occurred simultaneously wi^ the_^n^cture JifTenng in this ren pect 
from the rnntrarture which follows a pnnnrv nerve lesio n 

I^CIDE^CB AND EtIOLOGY 

Ihe condition occurs iiic ^t co nimonh m c hildren in th e first Un 
years of l ife and follows injuri es p articularly totlTepIliow md especially 
t hose associated with nressure either mternal or cvtcn ial 

The condition m the past has general!) been accepted as a com 
phcatiou of an improperly treated of 
humer us but there is now evidence that it is the result of is chami c 
infarction produced ^ a se gmental a;^ml spasm of the main alter} 
t o an e ^treniity with reflei spasm of t he collateral circulati on V sul ) 
total ischasnua i& prtxluccd and the muscle bell ies, deni in<hu^ the greatest 
amount of blood and therefore the most vulnerable tissue to its loss 
are lust atlected Pos sibI> gangrene of the finger tiji^ would occur if 
the spasm continued in sulHciently s evere degre e butT he usual result 
of ischaemic contracture iiuphes tbaribme improvement m the~c bllate ral 
c irculat ion intervenes This vasomotor acti yTt ^ is under control of 
the sym pa t hetic ii^ous svsteni 

Foisl5“iras recentl} revieweiT luan^ tise liiatones and stitcs tiiat 
the findings of the various operators were ver} snuilar The injury 
13 usually a fracture or m]iir> of the upper a mi and m the cases where 
the injured site was explored a. proftmtui segment il arfcrnl sii istii w as 
discovere d Usually at a poin t about 2 rentimetres above i ts bimrca 
tion th^ htachial arter y was pulsating normally or even a httlc dilated 
but below that i t suddenly became mrrowpil to a s tniig hk^ 
e^teiiHm g.down into the mini and nlnnr lirnncl ips The injur) nccir 
not directly affect the vessel to produce the s pasm Uthouj.h there 
may be a minor iniur y to the vessel wall that is not sufhcient to occlude 
the vessel bj the damage tbself but cauMis the arterv tojoccliide itself 
probably through the sympathetic nerves feiinilar_si)i«m is seen 
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follow mg the lodgmen t of a n embolus, and in fact ma y result from a ny 
di sturb a nce of the p eripheral circulati on The operation of artenec 
tomy m cases of embolic lodgment m a peripheral artery is based on 
this fact It IS evident that a good collateral circulation is capable 
of supplying all the needs of the peripheral circulation and that the 
chief danger iii cases of mam artery occlusion hes in the degree of 
constriction or dilatation of the collaterals that are under sympathetic 
■vasomotor control 

An etiological factor of great importance is the treatment by acutrf > 
flexidiTs'o'fte^ehlly^ emplo_y ed m fractures about the elbowjomt Intel 
ligently^ used, no method could be more satisfactory, but it is liable to 
cause vascular irritation and unless it is carefully supervised Volkmann’s 
conteacture may ea'^ily follow The importance of correcting the 
displacement in supra condylar fractures efficiently and quickly is also 
obvious 

PATHOtOOY 

The gross picture, which is one of central degeneration of the muscle 
bundle, is duplicated histologically by only one other condition, jn 
farctiou Theji^osti extensive degeneration occurs in the centre of the 
muscle sequestrum, and cellular activity and fibrosis take place_only 
afTihe periphery^vhich is surrounded by a sheath of dense fibrous 
tissue lu the centre of the mass, the muscle fibres lose their nuclei 
and cross stnatioos, and fuse into a homogeneous m^s, with little 
more than a defining membrane separating them A s the perip hery 
IS approaclicd, some signs of function are preserved, aucT there is an 
area of intense cellular activity, both fibroblastic and^^ocytic This 
picture IS m contrast to muscle degeneration froni"^! other causes, 
such as denervation and sepsis, in which the appearance is one of diffuse 
mterfibrillar fibrosis 

The succeeding phases are those of replacement fibroblasts a ppear , 
and deposi^fibroiM tissue, at first m thm threads and later more densejy 
The whole process thus seSiis to be one of absorption andTeplacement 
by^fibrosis of dead muscul ar tissu e A similar condition has recently 
been described affecting the anterior leg muscles caused by cedema in 
a patient taking much unaccustomed exercise 
Symptoms 

The 8> mptonis usually begm withm a few hours to twenty four ho urs 
of the m]u^ At~ fhT^ tim6~ deiini{e~ sighs of isch^ n ua appear, the 
hand becomes c old and swolle n, with usually a pale cyanos is, and the 
fingers become functio nlMs Often there is intense pain, especialiy_on 
a ttempted movement in d n umbne ss m the fingers , ultimately voluntary 
moyenient is totall y Tbo lished Tlie complete^ process is oye^r__m die 
first tw o days, so that tKe* nece ssity for prompt ini tial tre atment is 
very urgent After this perio d the swelling gaduallyffisappears and the 
muscles become hard, fib ros ed, an d resist^t As the fi b rosis Increases, 
d eformity faeconics obv ious — es pecially flexion of tii eTlnget s TEolfulIy 
developed picture is verj charactenstlc tliewrtstis flexed , the fingers ex 
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tended at the metacarpo plialaageal joiate,_aud flexed a t the inter pba 
lang eal ]omta , while th e foreann isofteu pir a ted iiid th e elb{)w fle xed 
' There are vanoxta degrees of the deformity 

1 Mild degrees are often first brought to the consultant sev eral ) ears 
after an injury to the elbow T he patien t ma> be unable to extend the 
fingers completely but yet maypo;»ses3 aco fl»idcnbIe~TODge^fmoVci:^at 
when the ivnst is flexed^ indeed, it is us ually pos &iblc to straighten the 
fi ngers completely with th e wro t 
f ully fl exed 

2 Th e set ere ty pe, w ith th e full y 
developed and characterise atti 
tj^e described on the previous page 

3 A_ severe type co m pltaded bg 
jiene ^ lol iemeni Either tlw 
media n or ulnar nerve cia}^ be 
coincidently mvoUed, but it must 
be remembered that, where the 
pnmary lesion is a supra condylar 
fracture these nerve s m ay be i n 

jurfdj, not by the Volkniann s contracture but by the p rpjechng frag 
nients of bone In the absence of duect damage, boiTever, cither 
nerve may be mnpheated ui__thc a^ual ischanmo-contrachixo The 
median nerve is frequently compressed where it pas ses between the 
two heads of the pronator teres and the ulnar n erve may suffer 
from the cont raction of the fi^i^i^ue v^ch surroundTit rand fn each 
case, the signs are those of an incomplete nerve Ics^n — ^nsually pirtial 




Fio 373 — Ischsmic Contracture Extension of the fingers is possible onh while the 
wnst IS flexed 


anfest hesia, and piraly sis ^ th e small muscles of the h nul In 

addition the nutntioa of the lunb is impair ed the IfuKris co ld ml 
Jdue, and trophic ulceration occurs ~ 

PROC^Ol>I3 

The prognosis will (]epeiid_up on the st i ge at wlucli treatment is 
instituted the earlier it is undertaken, the better the prognosis is likely 
to be The outlook i s gra ve m the severe ty pcs, and m cases with 
accompanynng nerve involvement, but m the slighter degrees of 
contracture, without nerve involvement, treatment usuallv ** 

comparatively good result 
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PROPHYI.AXIS 

The coadition of the^foKarm and _hLand must_be^arefully watched 
in the earl y stages of tr eatment of all miu nes of the elBow ]om t , and 
m this connection^sugra condylar fracture of the humerus is particularly 
dangerous The position of the elbow jomt after reduction of these 
fractures will depend upon the extent of any swelling present, and it 
13 only in a very few cases that rt has to be acutely flexed , in every 
case, however, the forearm and hand should be carefully supervised 
for some tune 

It IS inadvisable to treat fractures about the elbow with plaster of 
Pans splmta or bandages particularly if they are applied in a circular 
fashion In all eases of elbow injury a loo k out should be hept for pain 
stiffnessj sn e llmg, cyanosia or hvid ity of the f in gers, or obliteration o f 
the rulialjmlse If the patient is unable to move his fingers voluntarily, 
the s^nt should be removed and reappbed more loosely, or the amount 
of flexion slightly diminished 

Tbbatmest 

The treitmeut may be divided conveniently into various stages 

1 The Acute Stage Th egoal of tre atment is to restore adequate 
circidation_before irreparable damag_e M_doDe and thus to avert con 
tracture deformities In treatment time is a major factor The con 
dition IS a progressive one m which more and more damage is done 
AU i^asures favouring circuJation^eneraliy a_re of the ^eatesfc value •' 
These mcluefe elevation of the part remoyaI_of any spb£t*or drcular 5 
bandage and t he apphcatio n o f mild externa l warm th The other { 
limb, or other limbs, may be vvatmed as is done m immersion foot t 

The nexTlogical step is the i^rruption of the sympathetic reflex T, 
arc by gan glion injection or ar tenec toniy The former is tried first, 7 % 
and if successful its results We at once apparent and an open operation 
18 avoided T he appeara n ce of a Homer syndrome la evidence_of a 
s uccessful cervi ca l sy mpathetic block T he local arterial spasm may, 
however, be the result of a local teffw that does Wt mclude" tKe" par a 
v ertebral gang bona and so the in j ^ibn cannot~He expect ed to be 
uniyer aally succe^M and if circulatory improvement is not unm^i 
ately apparent or mamtained the artery should be e xposed This at 
once affords an oppoftumty of relieving any abnormal venous pressure, 
of determining any local trauma to the artery and of completely 
interruptmg the sympathetic arc by artenectomy Artenectomy, m 
addition to the complete interruption of the reflex, has the ad vantag e 
of the remov al of a ^gnent of the ve ssel whi ch possibly contams a small 
break oFTear not grossly vwiB^ yet suflicient to maintain continued 
abnormal sensory__stimuli Ite removal effectively produces vaso 
djiatation of the collateral 

If the X ray examination whidi ^ould have been completed by 
this time, does not show perfect reduction, the question of improving 
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the abgnment must be cousidered It will be better in most cases to 
complete the reduction by open operation, since additional manipu- 
lation Will further traumatize the tissues, and so increase the pain, 
and probably the deformity also 

2. Treatment of the Fully Developed Stage 

(o) Mechanical Treatment, ilamyulatiie Treq^nent The wrist 
i^^^vely flexed by an assistant and each finger fu l ly extende d and 
the extension is maintained by a p almar gutter sp l mt sec urgd with 
adbesiv e strajpmg Thereafter, an attempt la made to e^^end the 
wr^ by means of a cock up sphnt, a pphed at first wi t h th e imst m 
tFe fully flexed position, ^nd then slowly straighte ne d to stre tch the 
contracted muscles The splmt should b e kept o n for some after 
f ull hyper extension of the wnst and fingers is obtained, until tlie 
tendency towards fihrotio contracture has ceased. It is advisable to 
remov e the sphnt each day for massage, radiant heat, and stretching 
exercises With the help of a good masseuse, the function of the 
hand should improv e greatly, the circulation increase, and the fingers 
acqmre greater voluntary power 

(ft) Operative Treatment. A great variety of operations have 
been recommended for this condition, from tenoplasty , bone sectio n, and 
e xcisio n of the e lbow pm t, to the muscle slidin g qpera t mn d esenbed 
by Max Page In every case, operation should bo precciled by a 
course of thorough stretchmg as desenbed above 

Littlewood recommended l eugthemu g of all t he s hortened tendons, 
but this IS a senous operation in i 
young cluld, and requires great care 
and neatness if even a moderate 
result IS to be secured It should 
be attempted ouly if the contrac- 
tion IS limited to one or two of the 
foreann muscles 

Shortening of the b ones of the 
forearm by res ection_Qf_2-to-l 
from each is also a sev ere operation, 
and, accarihag to Sir Robert Jones, 
it 13 liable to be followed by non- 
umou due to the trophic changes 
111 the a rm The'operation is re- 
commended by Garre, hut the re- 
sults arc not encouraging 

The operation which imcts 
with most general approval now.i 
da^ IS that of Jlax R>ge 
V.V strught inc r^ilon i s made f rom 
just above the mediil tpicondvlc 
downwards for about I~uichrs on 
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th* mcdul tsp ect of the forearm ind th e flexor inu&clcs, aris itu from 
tlie medial eprconcl% le of the I nimpnia find t h e upper en ds of tlic 
radius and uliii ire erased from t^eir ongius hy a periosteal e levato r 
The hand and fingers arc then hyperextcruleiT aud~in this uay the 
muscle o ngin is dragged eiowimards The muscles obtain m time a 
neiv origin lower downthe forearm In performing the operatiQiLgreat 
caj;e muatbe taken to avoid tJie ulnar nerve if the nerve is involved 
it should be freed from the surroimdmg fibrous tissue and at the same 
time the median nerv c may he similarly disswted out an 1 freed The 
after treatment consists of car eful splinting o f th^i vnd and fingers 
and reasoned phj&igthcripcutic trcitiucut 

Treatment of the Nerve Complications ^\hcn there is clinical 
tvadcnce of nerv e in\ olv emeut \v Inch does not show any sign of clearing 
up after a reasonable period of two or three niontlis’ phjsiotherapcutic 
treatment the nerves should be explored at the sites wlicre the) are 
most hkelv to be compressed The median nerve should be freed from 
the callus of the fracture and also released from compression as it passes 
under the superficial head of the pronator teres The ulnar nerve 
IS freed throughout the length of the flexor muscle bellies General 
physiotherapeutic treatment should afterwards be carcfull) earned out 
the” imscles at the same time being protected from overstretching by 
adequate splints 

MIOSITIS OSSIFICANS CIRCUMSCRIPTA 

Intramuscular ossification may occur under many conditions Gruta 
suggests the follomng classification 

1 'Myositis ossificans traumatica — 

(a) Following a severe single injury or the apphcation of blunt 
force 

-{6) Followaug dislocation 

v.(c) Following clean incised woumls 

2 ^lyositis ossificans chromca — 

^fl) Occurnng after repeated slight injuries 

ip} From occupotjomj strain of certain mnsele groups 

3 iljo'iitia oasificatis of infections origin 

4 il j ositis ossificans para arthntica 

5 "Mjositis ossificans neurotica 

The traumatic tjpe follovvmg a single mjur) is bj far the most 
frequent accounting for about 75 per cent of Ins cases and it occurs 
most commonly m the anterior and lateral aspects of the thigh and 
m the lyiper arm It i3~hal>Ie to follow a backward dislocation of 
the elbow 

It 13 not uncommon for bone to appear m the scar of a clean incised 
vvound of the abdominal vrall 

The chrome type of mj ositis occurnng after repeated sbght injuries 
13 most often seen m the nder’s jbgn^* of the adductor muscles where 
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it arises because of the stcadj imtatiou of hoise back exercise Joiners 
md shoemakers not infrequently shon some bone fonnatiou in certain 
imiscles either from over strauuug or from repeated slight mjur\ 

Vn infectious type is said to follow spin il alisccsses or compound 
fractures of the forearm 

Gruta described the para arthritic form for the first time and he 
stated that it arises in muscles and tendons m relation to jomts the 
site of chrome inflammatory processes such as arthritis deformans or 
tuberculosis 

Ossification has been reported lu muscles and tendons in issociation 
with Jabes ^synagomyelia and^^yelltls 

Ikcidcscb 

Aljositis occurs usually m early adult lif e between 17 and 25 }ear3 
it may arise at a much later age however and cases of the disease m 
patients of 70 years of age have been reported The muscles most 
commonly affected are the quadneeps and the adductors m the lower 
hrab and the flexors of the elbow m the upper limb 

Etiology 

Alany theories have been advanced to explain the occurrence of 
myositis Ossificans and they fall naturally into two groups 

1 That the new bone arises from the periosteum of the adjacent 
bone 

2 That the new bone arises b^ metaplasia of the local fibrous 
tissue 

If the penosteum is injured as for example by a severe blow, 
tbe oste oblasti c kver m^ proliferate and osteoUasts csc^io into 
attached muscle lo which they deposit bone Tbe periosteum at the 
site of muscular insertions maj be torn by traction on the muscle 
and the osteoblasts be hberated m this way 

The meta plastic theory is based on the clmical observations of Orth 
who states that m most cases no connection ev on of fib rous tissue can 
be fomi^betweeu the skeletal l^ne and the adjacent mass iii mjositis 
ossificans Th^ radiological exanunation also shows that the ossifying 
process is unlike the orderly fomiatiou of new bone from the penosteuni 
since it shows scattered centres of ossification m the nudst of clear areas 
or spaces The existence of metaplasia is well known to pathologists 
and can be seen m almost every part of the human body so that there 
seems no reason to doubt the abihty of the fibrous tissue to become 
converted mto bone Some authors have reported an increase in the 
amount of calcium salfTm the blood serum during the occurrence of 
metaplasia v\luIe~Zanoli beiieves that the mam factors m metaplasia 
are mtoxication and infection tbe toxins acting as irritants to tissues 
m a state of lowered resistance Expeninenta, however, have faded 
to substantiate either of these two theories and most investigators 
are of the opinion that there must be m addition a congenital factor 
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Virchow and others believe that there is a constitutional tendency — a 
Diathesis Ossificans — for fibrous tissue to react to injury by metaplasia 
into bone 



Fio 3To — From a case of Intra uiuscolat Osteoma foUo\nng on dislocation of the elUo« 
The fixi't picture n as taken three weeks alter ledactkHt tite others at InteiraU of two mouths aei en 
weeks se^en weeks nine weeks, and five loontln le pecIlTel) 

Pathology 

The new bone differs both ro form and in size from normal bone, 
and there may be large irregular masses of it occupying almost the 
whole of the inu&cle Tlie mass may be entirely separate from the 
shaft, or joined to it by a fibrous band, or e\en by a bony pedicle 
Cysts are liable to form in the swelling, and microscopically an irregular 
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mixture of bone cartilage muscle and conuecti\e tissue can be seen 
Occasionally ossification occurs m the tendons both abo\e and below 
the joint in which case an extra articular but complete ankjlosis of 
the jomt results 

The Course of the Disease The course of the traiunatic form 
is typical and may be divided int o three stag es 

1 In the first stage the traumatic symptoms predommate lasting 
for a few dajs dunng which time there is usually some swelling and 
limitation of movement which improves but does not entirely tli* 
appear as Ihe acute sj mptoms subside 

2 A^Wend _^the second week, or even later pain reappears 
movement becomes further limited and the ongmal svvellmg slowl) 
mcreases Vt the end of lbur_weeks the_Xray film may show an 
irregular and distmct shadow parallel to the bone but separated by 
a light zone 

J In theAlnci the growth of the swelling may stop or the 
lump mav slow Iv increase Lv continued deposition The pam disappears 
and the \ ray film shows a 
sharply limite d mass w hich is 
smaUer denser lud more 
homogeneous than before 
The period of active growth 
varies from tea weeks to si \ 
months and mfiammatory 
symptoms are practically never 
associated with the swolhiig 

Diagnosis 

The diagnosis is not usinllj 
difficult except in the early 
stage when many confusiiio 
conditions such as hematoma 
callus mu^le tumours osteo 
myelitis sy pliilific conihfioiis 
jwiostitis and neophssins have 
to be excluded The most 
import int and sointtuncs th 
most dilHcuit Icsiou to difTer 
euhate is oarconia both hue 
many points m common — they 
develop in yotmgperson.^ usu 
nil) aftcLtrauma t hey gro w 
c juicklv and are hard in co ll ist 
c ncc.and tlietime w hichchpscs 
after the ongmal injury is u*u 
ally the fcanie The ftatiires 
tint assist the di loiiosis are 
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1 Sarcoma is usually situated near the epiphysi^whereas myositis 
IS o\ er t he sh aft 2 Sarc oma grows more laviahly. and eventualTyl n 
Ta’des t he soft parts ~ b L ate spont^eous and severe pam whic li 
tends al ways to increase, indicate a neoplasm A tendency for the 
tn dtmmtfih m stre , an d its untfonnlv’ hard consistence to 
gether with pam which occurs early and gradually loses its intensity, 
a re the peculiar futures of my ositis ossificans On X ray examination, 
the cortex and the penosteum are normal in myo sitis, and the newly 
formed mass Ifes p atall^ to the surface and separated from it by a 
distinct area , m sarcoma on the other hand, ther e are early medu llary 
cha^^.'ah d early d estroction of the cortex, while the bony mass 
contams traTTccula which~~ are obliquely or transversely disposedlii 
relation to the shaft, with which they are visibly connected 

Yet there are cases which are extremely difficult to differentiate 
Often the patient is iimhle to remember any tnuma In the early 
stages a sarcom a shows little change in the bone and somewhat later 
— about the se cond month — the m >ositis shows some local decalc ifi 
catjon of the u nderlying cortex wbic li may s uggest a sarcomatous o rigin, 
but m the s arcoma the e rosion is associated witli absorption of the 
spiculat petTostiJai agcretions immediately.over it The bone m myositis 
gradually increases in density and the sympt oms almost as gradually 
subside A biopsy is not usually indicated because expert patholo 
gists may mistake the two and because m the acute stage of a myositis 
surgical interference increases the Qs<iificatip n 

Treatment 

Even without interference displa.).s-a. marked tendency to 

r etrogress , and eventuall} to disa pp ear c ompletely, ind eirli opention is 
frequently followed by r eciirrenc c the consensus of opinion, therefore. 
IS that co nservative measures should he -adfaptej}. p ni-tienlarly m the 
e arly stages of thp prnf’A<M Any form of t reatment a vhich sti mulat es 
or irritate s the affecte d part may favour or increase the intramuscular 
ossification hence massa ge forces! passive niovenients. an d even acti\ e 
movement 8bourd~l)e prohih i^f'/l fir?vt Jones and Lovett point out 
m t his connection th at the modem practice in elbow iniunes of enforemg 
rest , with the f orearm supported by a almg t.he. elbow acutely flexed 
is rarely followed by this rnni plic^ on The part should therefore be 
r este d, and all p hTaiothe r=^pf^^^>^ frpn.i»ne«t. discontinued Xrajs 
should be taken at regular intervals, in order to ohaerve the growth or 
otlierwise of the mass 

Excision of the innss shmilfl not be conteinplntpil unt il it has become 
stationary and should be un dertaken then only if the l ump is unusually 
la^e“ or" is causing yfekt limitation of inf>\emfin t 
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FRACTURES ^ 

A detailed review of the treatment of fractures is outinth the scope 
of this book , but some of the disabilities which result from them will 
be discussed bnefly A certam number of fractures result m defonmtj , 
and in impairment of function , the objects of treatment, therefore, are 
to abohsh the deformity a nd to resto re complete function Thus lu the 
primary treatment of fractures tETfirst essential is to secure y ooi g/ig» 
of the frag ments, so that the jomt components maj retain then- 
correct relationship In this coimection it may be said that while 
correct apposition of the two ends is the ideal to be stnven for, shght 
overlappmg with the fragments parallel is compatible wth good func 
tion and is better than anglmg, anglmg of the fragments results in 
deflection of bod y weig ht , as a result of which the jomta above and 
below the fracture are subjected to abnorm al strains and stresses The 
second essential is to obtain good union , and the third is to preserve 
the jmitt function which means the preservation of full joint mobihty 
The late comphcations of fracture for which the services of the 
orthopaedic surgeon may be sought are 
Delayed Union 
Non Umon 

Val I^on or Umon m faulty position 
Each of these presents an individual pr^Iem 


Delayed Union 

A fracture is said to be healed or uniteiLuhcu there is morg or less 
complete continuity between the fragments The process of heihng or 
umon is accom plished m fo nt-stages- 

1 A stage of prSmimary fibrous umon or union bj granulation 
tissue 

2 The formation_of soft c allus 

3 The formation of hard callus or boue 

i Adaptive reconstruction of the callus to restore the original 
architecture of the bone 

It IS not always easy to decide when umon is delayed since the tunc 
of healmg of fractures v anes considerably, but the sites vs here delay most 
conimoiily occurs are the lower third of the tibia the middle tlurd of tlio 
humerus and the middle third of the femur If the tibia is not com 
pletely umted in eight v^eks the humerus m jix n eeks, and the femur 
m ten weeks. _i e where there is stil l consider ablc-niobihty between the 
two ends after t hese penods delayed un ion is. p resent, though at this 
stage it does not re gmre anv active treatment 

As th^dclay may be due to ineflicient reduction it becomes very 
necessary to obtam good alignment to main{a iint,,and at the same f uuo 
to see that the circulation of tfielimb is mamtamed Umon is frequently 
delay edm compound fractures liOhsofbune removalof bone by opera 
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tion separation of tlie^tra^mcnth I>j too stron ^ tn ct on incomplete 
immobilization — especially uhen rotation, of tlic fngmeiits is permitted 
— are all oUvioiia causes of non union 

Amongst the constitutiona l cau ses of delay are advauceiLage and 
the presence of some acute or chronic disease and it has been sug 
gested also that the calcium and phosphorus content of the blood may 
be diminished la some cases 

Treatment oi Delaved Union 

^ ih general it may be Mid that measures directed tow aids the im 
prOmnent of the patient s condition will facihtate umon between the 
bone ends in fracture 

The commonest local method of dealing with delayed umon and 
one frequently attended inth a niarhed degree of success is the Ham 
and Dam method originally described by Thomas many years ago 
which consists in stimulating the bone ends and congesting the area 
of the fracture A passive hypereemia m the Mcinity of the fracture is 
obtamed by the application of Alartm a bandages 6 inches above and 
0 inches bdow the level of the lesion These are applied only tightly 
enough to produce passive congcstioni and they are kept on at first for 
twenty minutes each day thereafter the time is gradually increased 
until they are worn foe several hours m the twen^ fonr^At the same 
time percussion is made m the long aus of the aifected hmb by means 
of a hammer— the heel suitably protected is firmly tapped m the case 
of leg fractures and the olecranon with tlie elbow at a right angle m the 
case of fiactures of the arm Under such treatment fractures which 
hai e been un muted for s ome m o nths freque ntly heal 

Thomas s method acts p resumab ly in_two ways the local conges 
tion may increase the local nutntioium the region of the fractu£B 
while the pqundmg may result in the formation of fresh granulation 
tissue 

Extract of parathyroid gland has been admimstered in the hope that 
it would produce Bone growth "and union of a slowly heahng fracture 
but there is no proof that it ha s any constant effect on the product ion 
of bone Experiin enta on dogs show tha t it has no influence on t lie 
regeneration of bone m ad ults although it seems that in >oung dogs 
it tehcli’ to delay d eposition of calcium m re generating bqiie Lime 
salts have also been e xhibited with as little success and pho s pho rus 
irradiated substances and ultra violet hglit therapy are similarly value 
less but diathermi apphed to the affected area seems to bold out 
some prospect of success 

The controlled use of the Uiab may ha\e a beneficial effect m h asten 
ing union pmjgrlpd ihit irTi a earRfiit l3 nnmnhT?irf»i'9, The benefit may 
result in. ODe_or tvo wavs — tlie pressure on the fractured ends may 
stimulate os teoge nesis and the depen dent pos ition thus assumed ma^ 
increase tbe lo^l conges^tioium the. -fractured area 




802 


SOilE COMPLICmONS OF TRAUilA 


Non-Union 

In un united fractures the two fragments remain separate, and the 
bone ends are ebumated and sclerosed , a gap usually exists between 
the fragments, and there may or may not be an actual paeud arthrosis 
The condition is permanent, and has to be distmguished from clelajed 
union, in which the organization of the callus mto sohd bone is mercl) 
abnormally retarded It is impossible to fix a time limit witlim which 
iinifin should hav e occurred, but if mobdity is still present at the end of 
^ix months the fracture may be consid ered un umted Cases ha\ e occa 
sionally been reported “however" m which sohd imion has occurred at 
an even later penod 


Etiology op Non Union 

The process of heahng ma y be arrested a t.any. stage m the repair 
of the fracture and may be the r^lt of local or constitutional errors 
or both 
Local Causes 

1 The primary granulation tissue may fail to bndge the gaj), 

(а) because of the mterpositjon of soft parts, 

(б) because of mal abgnmentj>Lthe_iiagm£iits 
(c) because of the a ctual l os3_ of bon y tissue 

2 The granulation tissue may become con^rted into fibrous or scar 
tissue before lime salts have become deposited , and th^ contraction of 
the fibrous tissue strangles the osteoblasts and. depri\ es them of much 
of their nourishment 

3 Injudicious mampulatio^ and imperfect mimobilization ma> 
interfere with the formation of the granulatio n t issue, destro} the fine 
capillary buds and so lead to faulty local nutritio n 

4 The blooJ supply to the fracture aud its Mcimty may be juopar 
dized by sw^ing QC-laceration of tbe_soft parts and the addition of any 
of the other factors may then be sufficient^to defeat the efforts at union 

Phemister has desenbed an aseptic necrosis in fractures of the shaft 
and believes it to be a common cause of delayed union and non umon 
This condition is really due to a deficien cy o f blood in one or both 
fragments and is a sequel to the trauma that pro(hi£eji_the fracture , 
it has abo been called traumatic arterial ischcemia by Gmllestone 
Bone celb require for their work an adequate supply of blood and any 
dimmutioQ of the blood supply tends to subdue their~actmtic3 and, 
according to the degree of isch®ima the celb pass from quiescence to 
suspended anunation or c\en death The condition may bt diagnosed 
from the X ray examination after some weeks when it is noticed that 
one or other fragment does not share in the genera] decalcificatiou 
normal at this penod Gmllestone recommends contmuous accurate 
immobilization and at the same tunc active function of the limb 

o Infection has m most; cases a destmctii e effect on the del eloping 
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callus and even on the fully formed bone, which is seen especially m the 
non union uhich sometimes foltous the plating of fractures, where a 
low grade infection is present 
Constitutional Causes 

Among the more important genenl causes which predispose to 
non union may be mentioned — 

Endocnn deficiencies , 

Acute or chronic illnesses 

Deficiency in the calcium and phosphoius content of the blood 
WTien the uii umted fracture is jijposed at operation,, the cortex is 
found to be rough and usually devoid of periosteum for some distance 
on either side of the fracture The bone ends may be either porous 
and atrophic, or scleroscd,.anddhc callus over the proximal fragm ent is 
usually greater than tliat on the distal one There may be a fibrous 
umon between the fragments or a definite joint cavity may exist with 
bursal sac synovial fluid, and jom^capsule the so called pseudarthrosis 
or * false joint In sonie cases the fragments are atrophic, and ter 
muiate in cone shaped ends w hich are covered inth dense fibro cartilage 
When delayed umon follows a severe trauma the periosteum is 
usually thin and difficult to raise from the bon e without te aring_and 
shredding "Mott bcheves that the penosteura, alone the _hone. 

constituents plays a definite role m bone regeneration, despite the fact 
that L^ohe has emphatically stated that the periosteum has no true 
osteogenic functioji Cowan beheves that in fractures the injured pen 
osteum produces granulation tissue^ which quickly becomes transformed 
mto dense avascular fibrous tissue that granulation tissue is also 
thrown out by the hque itself chiefly from its marrow tissue and that 
this IS pro*caIlus m which the fibres are delicate and scaufcy^i and the 
blood V essels numerous, and in which deposition of calcium salts occurs 
early The final results of the reparatory proce!>3 depend, accotdmg to 
him, upon the preponderance of oue or other of these grauulation tissues 
if the medullary procallus is m excess bone umon i^assured . the 
denser avascular penosteal tissue however seems to c hoke the m ore 
delicate vascular pro c allus a n d prev en tTits f usion with the p ro callu s 
of the other fragments Cowan attempts to obtai n xmi ou b y shutt mg 
out the periosteum from the area of fracture, and so preventmg its 
granulation tissue invading the gap between the bone-ends 

CuMCAL FcATURES 

The signs of non umon vary from slight movement between the 
fragments associated with pain, to pseudarthrosis and complete impair 
ment of function Where the union is almost complete the mobility 
may be v ery slight but pain is usually experienced on active use, and 
IS followed by swelling Great care is necessary to distinguish non 
union from delayed umon , the distmption is best made by repeated 
cbmeal examinations and successive radiographs 
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Tkeatmevt 

1 Mechanical Treatment 

Treatment of non umon by mecbamcal means is merely paUnti%c 
and IS applicable only when the general condition of the patient or loc il 
condition of the hmb mates operation inadvisable 

hen the humerus has failed to imite a sheath of leather maj i e 
used which s hould extend as high as po^ble and reach down to the 
elbow joint and should be attached to a sheath on the forearm bj ineitis 
of a jomt at the elbow The addition of a forearm piece nukes the 
arm more useful and more stable 

In un umted fracture of the femur some fonn of walking calijcr 
sphnt such as Thomas s m which the weight is taken on the tuber iselm 
13 the best form of apparatus Again a sheath of leather should be 
incorporated m the splint to encircle the thigh 

^Vhen the tibia is un umted a short cahper from the heel of the boot 
to below the Jmee along with a leather cage^^is somctmies all that la 
required m many cases however a walking cahper such as is used 
for the hip is necessary 

2 The Operative Treatment 

The effective treatment of non umon is essential!) surg,ical but m 
old compound fractures there is ever present a fear that operative inter 
ference will hght up a previous pyogemc infection as organisms lua) 
lie dormant cither m the bone ends or m the scar tissue between them 
Operation should never be coosidercdt therefore until all evndenccs of 
an inflaminatoiy process have subsided — until the wound has been hcalc I 
for from four to s ix mont hs^ Unfortunately there xs no time hunt bc) on 1 
which the hghtmg up of a latent infection does not occur and wherever 
there is an element of doubt about such latent sepsis it is the practice 
of the author to apply hot fomentations or radiant heat to the limb 
for a period of twenty minutes and then massage the affected part 
firmly and deepi) manipulating the fragments at tlie_^me time If 
this 13 earned out re gularly f oc_a fortmg ht th ere is every hkehhooil 
that any latent infection will reveal itself and after a fortnights 
treatment without any sign of m.flam mation operation can bc under 
taken safely In cases of non union following a compound fracture it 
13 a wise procedure to perform the operation m two stages 

During the first stage the 'wound scar is evcised down to the bone 
''in order to eradicate tissue which is possibly infective, and to ensure tint 
the bone ends will bc ensheathed by healthy vascular tisaue U the 
same time aloo the bone ends may be prepared for the second operation 
by excising the fibrous tis&ue which covets them If satisf ictory closure 
of the wound cannot be obtained after excision of the scar an amjle 
pedicle graft maj be taken from the opposite le^ to make oOod the 
deficiency 

The major procedure— 'the fixation of the fragments — maj bt un kr 
taken bj any of the methods enumerated below but it slioul 1 not be 
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cuntempl it^d until it least one month Ins elapsed since the preliminary 
operation 

Tlie methods of uniting the ira(,iuctits vary in character and coin 
plexity according to the circuoist'mces of the case TJie foliomng 
procedures are available 

(o) Dnllmg the Fragments There la a type of non umon m 
which the fragments are apparently ni good apposition and m which 
there is no interposition of soft tissue but where the radiograph shows 
that there is marked- sclerosis and avascuiant^ of the bone ends In 
such a case umon may be obtained by the very simple procedure of 
Beck which tends to promote natural callus formation One or two 
small incisions are made at varying pouits round each bone end 
through each of these openings a fine driUri inch m diameter is mtro 
duced and tn ent^ or thirty holes drilled m the fragments The ends 
of the bones in consequence become vasculanzwb^^^iid a fresh osteo 
blastic reaction occurs After the operation the fracture is immobihzed 
on a sphnt and treated as a case of didayfid u n ion This operation is 
a simple on© and unattended with n sk while if unsuccessful it has at 
least done no harm and has not prevented the performance of one of 
the major operations later 

(b) The Step up Operation of Sen This is regarded as the 

operation of choice m un muted fracture of the humerus, where shorten 
ing of the hmb is of Issa^ousequence than in the leg After the scat 
tissue has been removed and normal vascular soft tissue e:cposetL in 
the vicimty of the fr^ure each fragment is brought out into the 
wound and divided longitudinally by a_saw_for abo ut The 

saw cut IS brought out on the m^ia l sid e of one fragment and on the 
lateral side of the other so that about } inch of bone consisting of half 
the diameter is removed from the o pposite sides of each fragment 
The fragments are then fitted together clamped in position and united 
by two transfixing pegs After the operation the arm is put up m a 
Jones s humerus traction sphnt with an angled forearm piece Umon 
nia> be slow but os usually complete m fro m six to ei^bt vveeks 

This is the most successful method of tr eating an uu umted^ractur e 
but it has the great disadvantage that it cannot be applied to fractures 
of the leg since it is followed by a con siderab le d egree of shortening 

(c) Bone grafting Operation This is tlie i deal method of deal 
mg with un muted fractures of tlic leg In tlie first place the graft 
acts as an i nternal prop which helps to keep tlie fragments in alig nmen t 
it serves further as a conductive~bndge along which n ew d eveloping 
bone may cross from one fragieent to the other and it provides a 
source of new bone reparative tissue. An autogenous graft is best 
but dead" ammal bone prepated-aiuLfitenbzra! beforehandr-may buiised 
in the for m of plates or pegs, provnded there is no gap b etvvceu-the 
fragments 

Os Piirum (Orell) consists of animal bone prepar e 1 by mechamcal 
clet muTgr-son'king in salt solution to'dKs ol ve out the proteins, then. 
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Fr&ctuea 


Th« (tejiplo; opention £re<ju«oU) ttnled 
out ia th« Wn «ru« 

implanted betw^u tUe ends of 
an un united fracture, it con 
tmues to Ine as a bone graft 
anil derives nutntiou from the 
tissue flmds m the neighbour 
hood , indeed the tissue coui 
posing the graft is capable of 
long survival if a satisfactory 
blood supply and good nutn 
tion are ensured Albee states 
that if it 13 so placed that the 
vanous elements of the graft — 
tlie penosteuDi, cortex, endo- 
steum, and marrow — make 
direct and intimate contact 
with similar elements m the 
hoat, the soft tissues of the 
bone hrst unite across the 
narrow gap, and vascular con- 
tinuity between the bone of 


m wann potassium hydroxide to re 
move the connective tissue, and lastly 
in acetone to remove the fat Such 
grafts of V anoua shape are used in any 
situation where they can be pi iced in 
a contmuous vascular bony bed and 
serve as a skeletal framework into 
vvhichnew bonecelbgrow Os Xoiuin 
can be used to bridge gaps in im muted 
fractures and is produced by placing a 
strip of os purum under the penooteura 
of the patient’s tibia and leaving it 
there for three months \t the end 
of that time it can be implanted on 
the site required together with the 
mass of fresh bone cells adhermg to it 
Orell is satisfied that a firmer and 
more rapid union is obtamed than by 
massive autogenous grafts 

The Fate of the Autogenous 
Graft. When an autogenous gnffc is 
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U(yta{r««;na leuKlh lo a Voiie (aClcr U«7 Cruvet) 



FRACTURES 


807 


tlie host and that of the graft is re established through the periosteum 
and the and a granulation tissue bridge is laid down be 

tween the bon) surfaces Later osteoblasts appear in the granulation 
tissue and determine the deposition of lime salts Thus under ideal 
couditions the greatest possible number of the capillanes of the host 
and of the graft are brought into th^ eldest mutual approTOmatTon 
and the graft remains intact If sucb conditions are not provided 
smaller or larger areas of the graft fail to obtain nourishment and 
ultimately die and are replaced If all the elements of the graft 
cannot be brought into contact with similar elements of the host 
at least the marrow should Johnstone insists that 75 per cent of the 
circulation is re estabhshed bj the jinrrow and '’5 per cent bv the 



(«) {« (c) 

Fig 37S — Non union of the Tib a follow ng » Gun shot \\ ound (o) The gap fracture 
(6) A si d ng graft has been used to br dge the gap and union has taken place 
(e) Three years after the operat on 

penosteum indicating the relative share whi ch these ti33tte3--h.itn m 
osteogenesis 

It 13 of the utmost importance that the approximation ofthe surfaces 
of the graft and of the boat shouM 1^ as accurate and as v. ide as possible 
If the surfaces are poor^ ap i osed more gimml atio n tissue is required 
to bndge the gap and heabng is occordmgly alow ljut~ if the tissues 
are brought into close contact the l ayer of granulation tissue is of 
microscopical thickness and healing by first intention result* It is 
equal!) important to ensure firm fixation of the graft to tl e host 
since shght movements may m such ngtd tis&ue as 1 one tear the 
delicate granulation tissues or bloodvessels or even fracture the soft 
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callus The graft should be a massive one — at least one thinl as long 
and three quarters as wide as the bone to which it is applied 

The treatment of an un united fracture unhke that of a recent one 
IS not a mechamcal problem When umon fails, the problem posses 
from the realm of mechames into those of phj biologj and biologj The 
success of a bone graftmg operation therefore, depends not so mucli 
upon secimng bj mechamcal means a perf^ apposition as upon pro 
ducmg suitable local circumstances to aid the formation of grantil ition 
tissue and later of callus 

The intra medullar} graft has to a large extent been given up, for 
siuce the marrow has been shown to be the most important source of 
blood the proccia of scoopmg it out m order to plug the medulla with a 
graft IS manifestly prejudicial to union and should be avoided The 
only intramedullarv graft likeK to be successful is where o section of 


FiO 3S0 — Cap Fracture of a Metacarpal tnth Palmar Spur 
Treated br boi e erafl from the tibia 


the fibula is inserted into tJie femur, so allmnng a contumous morrow 
cavity Indeed non imion is not uncommon after the application of 
ow iwtra. meduUor} grvCt awd vs aa wnviswoUy sexwig probkuv because 
of the destruction of the marrow and the consequent aggravation of 
the ischa;nua of the fragments 

The osteo periosteal graft, first advocated bj Ollier lios ilso bctu 
given up as the penosteum normall} supphesonl} one third of the callus 
and blood vthich the endosteum and marrow contributes and nutntiou 
of the graft and the formation of callus are cortcsponduiol} restricted 
In addition the oateo penostcal graft not onl} provides no mctli imuol 
continuit} consisting merel} of soft tissue to which plaques of new bone 
chug but olso coimot evert an immobilizing cfiect ‘Similar objections 
appl} to the onla} grift except that with it untoimcal continuitv H 
praseneil The use of beef lione m ‘specnll} to Iw condtivnal, aids 
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ostcolj'tic effect Las becu demonstrated both e\perunentally and dime 
ally and if an heterogeneous onlay graft is ever used it should be secured 
by pegs or screns of autogenous bone 

The Massive Inlay Graft This is the method of clioice The 
area of fracture 18 exposed by a gwearous skin incision made whenever 
possible through healthy tissue and access to the ftacture shourd he 
obtained as far as possible without undue traction on the soft tissues 
The bone ends are brought out at the wound and freshened mth an 
osteotome and any anaemic scar tissue is carefully dissected away so 
that only tissue with a good blood supply ivill he m contact with the 
graft The penostemn is then divided longitudinally on each side of 
the gap m order that a gutter may be made for the graft tbe 
periosteal flaps are reflected on either side and the cortex exposed 
Two parallel longitudinal saw cuts which go through the entire thick 
ness of the cortex and extend for two or three mches from the line 
of fracture well into non sclerosed bone are now made in each frag 
ment and the rectangular strips ot^bone so marked out are removed 
leavmg a gutter The cuts extend well mto non sclerosed healthy 
bone Tlie length of graft required is now obtained by measuring the 
gutter on 1 renmving a s umla r length from the anterior surface of either 
tibia The iTOuniT and gutter are packed with hot sabne corapresbes 
while the graft is cut from the tibia The graft is made of suiflcient 
length to e^end to the end of the gutter and of sim ilar breadth , a nd has 
generous contact with the vascu lar niirrow substance and normaF bone 
cortex well on. each side of the pomt of nsajimon In this way the 
marrow substance of tbe graft gets the best chance of being penetrated 
by the blood vessels of the host and so of acting as a vessel conducting 
agent The graft is laid in the gutter and retained m accurate apposi 
tion and iinmobihred four vitallmiu screws The site of fracture 
is covered b) the periosteal flaps which were rcflectel to ex pose the 
cortex obtaining m this way two layers of penosteum to cover the 
transplanted fragment and the overlying tissues and s kin ate closed 
without drainage >\here no soft tissue c an conveniently b e used- tn 
cover over the gr^t e.g on tbe superficial aspect of the tiba a broad 
pedicled flap of fascia may be taken from over th e .adj acent c alf muscles 
and folded back over the graft 

In some cases it is possible by nieana_of twin saws, whi ch can be 
varied m their proximity to each other to cut grafts so accurately 
that they can be wedged into the fitter and hamm ered h ome and 
so liold the bone fragments firmly wEil^a plaster^ applied” This 
accurate wedgement of the graft obviates the necessity of any other 
fixing material 

If the fracture is at the end of a long bone it may be possible to 
obtain a graft from the longer f ngment rby the slidi ng methotl V. 
rectangular graft is then cut from the shaft and shd along mto a gutter 
prepared as above in the smaller fragment 




1;J0 381 — '^on union of tlw Radius 
TliU aseliad^e'cml prl ropeiatioosl ludl i. «irl(sa>d craRli . Ti 
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This method is moat suitable for the tibia where the fibula has already 
united because the plaster case fixation will be cisj 

1 useful idditiui) to cases where osteogenesis is doubtful Js to appb 
thm silvers of boue .alongside the fracture ensuring their tonf itt h) 
catgut around bone and silvers Two or three such shvers are applied 
round the bone and appear to activate bone growth to a coiisidtrablo 
extent 
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Post Operative Treatment 

The hmb is immobilized m a plaster of Pans case which controls 
the joints above and below the fracture Too much emphasis cannot 
be laid on the importance of applying and moulding the piaster carefully 
it is e\eu more necessarj than after the reduction of the onginal 
fracture since mo\ enicnt of the graftand its gutter or thedisplacement 
of the graft from the gutter results in disturbance of the callus and de 
stmction of the vascular bn Iges which form between the graft and the 
host and the operation is a failure The plaster case may be apphed 
by the sectional method so Oi to disturb the area as bttle as possible 
The plaster should not be disturbed until at the end of twelve weeks it 
IS bivalved and removed to enable an \ ray examination to be made 
No attempt should be made to test the consolidation clinically until 
the \ ray is available If union is still not complete immobilization 
13 continued m the bivahel plaster casing but the case is removed 
dadj to alio v massage not only over the area of operation bul uniforml) 
ov er the hmb to stimulate the circulation and callus formation Free 
and full use should ^ forbidden until union is oon^lete Active 
ph) siotherapy has to be continued for a lo ng pe riod after the oper^ion 
since joint stiffness and tendon adhesions are o verco me only vath 
difficulty Radiant heat or diathermy are followed by manual massage 
which IS of tlie greatest importance In most cases m which the graft 
fractures or breaks away from its attachment to its host the fault lies 
m the careless supervision of the convalescent treatment 


LN UNITED FRACTURE OF THE NECK OF THE FEMUR 
The subcapital fracture of the neck of the femur is without doubt 
oue of the most disabling of all fractures since non umon is a common 
sequel the basal extra capsular or intertrochanteric fracture on the 
other hand heals with great readiness It may not be out of place 
to consider briefly the question of treatment of the recent fracture 
since non umon is so dependent on this factor 

The AS hitman treatment — m plaster m a position of abduction 
internal rotation and hypere\tcnsion — appeared at first to solve the 
problem of non umon For some time after its introduction the reports 
&om various clinics particularly in Vmenca sho ved a high proportion of 
firm bony umons but since then this optmustic outlook lias not been 
maintained and it is generally behe\^ ap the present tune that over 
a long senes of cases 30 to 40 per cent at most show complete umon 
Despite this the AVhitman method is still much m favour though 
operative fixation is being done in an increasing number of fracture 
clinics The author warmly favours the South Petersen nail where the 
condition of the patient permits 

The failure of umon may be said to be due to three factors — an 
insufficient blood supply to the cemcal fragment accompanied by 
senile changes in the bone the presence of synovial fluid and in 
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complete coaptation or faulty alignment, of the fragments Faulty 
apposition. IS imdouhtedly the mam cause If a large senes of cases 
showing non union is studied, m 75 per cent it will be apparent that 
at no time dunng treatment was end to-end apposition of thetwo frag- 
ments obtamed If, however, the displacement is accurately reduced, 
the deficient blood supply and the presence of the synovial fluid will 
not have any appreciably bad eflfect upoir the umon ^Vheu non 
umon results the patient is usuallj unable to bear weight on the hmb 
and must either wear for life a supporting sphnt, such as a cahper or 
undergo some form of operation lu 
the old and feeble conservativ e treat 
Qient should be advised m joungtr 
cases, the operation maj take one of 
several fonus 

Operative Treatment 
1 Sub - trochanteric Osteot- 
omy If the general condition of the 
patient is not goal, Bohler believes 
that the l>ost treatment of the pseud 
arthrosis consists m sub trochanteric 
osteotomy Metal pms are inserted 
after the manner of Schanz to ensure 
that the abduction after the osteotom> 
takes place at the osteotomy site ami 
not at the pseudartUrosis The leg is 
retained lu a plaster case winch is left 
on for ten weeks At the end of this 
time the patient is allowed to walk 
Bohler believes that such a sub 
trochanteric osteotomy secures end 
to-end pressure between the two 
fractured ends of the neck and that 
union occurs provided that the 
operation is undertaken witbm a few 
weeks of the injury 

kny of the following major operations may be advised when tlio 
general condition and strength of the patient are such that a favourable 
outcome may be expected ‘ 

2 The Peg Graft Operation of Albee The hip joint is exposed 
by a Smith Petersen mcision The neck of the femur la inspected 
and lateral rotation of the foot and limb forces the distal fragment 
through the anterior part of the capsule, and botli fracture surfaces 
are thoroughly freshened The position of the limb is then corrected, 
and sufficient abduction and traction applied to bring the freshened 
ends into close apposition A hole is drilled from the trochanter, 
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through the neck into the capital firagmeut A graft is then taken 
Irojii the tibia, inserted lu the tunnel In the neck, and driven home witli 
a bone mallet With the luudle held against the great trochanter 
close to the peg graft, the held of a wooden mallet is now struck with 
the palm of the hand or with a sandbag In this way close approxima 
tion of the fragments is secured The hmb is then put up m a position 
of shght abduction, and a double plaster of Pans spica applied extending 
to the base of the toes on the affected side and to the knee on the 
sound side 

In view of the difficulty of obtaimug close approximation of the 
fragments, and of retaining the apposition by a bone graft such as the 
aho\ e, some surgeons remove the head of the bone, and, after freshemug 
the bone ends, dnve the peg in from the capital side, thereafter replacing 



rio 383 — Operatne Treatment of oJJ un united fracture of the Neck of the I'emur 
Whitmans Operation 

Tl e f ead ciI the feniiir i> removed a d ttie cod oT II e slaft |4sccd dlrectl> 1 1 the sctlal uluiu tl e 
iTochaiter leing ted tlowiiHkide on the »han 

the head Better approximation and more permanent correction are 
attained bj this method, but the operation is more difficult, more 
prolonged, accompanied by more shock, and attended with consider 
ablj more jomt disturbance than the Albeo method 

Simth Petersen uses a metal flanged nad mstead of a bone graft, 
but m the author’s expenence this method of treatment, though very 
successful in. recent cases, is of less value in old ones 

3 The Whitman Operation The Whitman operation resembles 
the Brackett one, but is based on a different principle, m that the success 
of the operation does not here depend on the patient's power of bony 
union IVliitraan removes the proximal fragment of the neck and the - 
head of the femur The portion, of the neck attached to the distal 
fragment is retamed, and its available length mcreased by shaving off 
the great trochanter along a line continnoos with the upper surface of 
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the neck The trochanter with its attached muscles is now le inserted 
lower down on the shaft to provide a neiv and more distal point of 
leverage The neck is then implanted into the acetaliuluin to form 
a false jomt 

The particular advantage of tha operation is that apart from its 
independence of the osteogenetic power of the part it reqmrts onlj a 
short period of immobibzation It is particularly useful m the older 
patient where the reparative processes are feeble and m whom a 
rapidly executed operation and a short period of fixation are al] 
important After six weeks in plaster the patient is fitted with a 
Thomas s walking caliper 

4 The McMurray Bifurcation Operation Tins operation 
which has already been described on page 421 is a simpler method of 
improving function in an im united femoral neck than an} of thoae 
described The upper end of the lower fragment is shd in towards the 
pelvis and attains a stable position The limb is retomed m plaster 
for four months at the end of which time the patient may walk on the 
leg unsupported by a cahper indeed the calipez is almost iiupossibla 
to fit owing to the displacement of the shaft of the femur towanls the 
tuber ischu 

Summary The choice of method m the treatment of an im united 
fracture of the neck of the femur must depend to a great extent upon 
the age and w cU being of the patient The idea) to bo strn cu for is 
the restoration of the normal relations m and about the joint Tht 
best means of achieving this is by an autogenous peg graft inserted 
mto the two fragments This is only likely to be successful in fairly 
recent cases and where there is little sclerosis or necrosis of bone but 
m such cases this is the method of choice AVhen the surgeon has to 
be content wnth less se\ere and less exacting procedures the bifurcation 
osteotoinj of McAIurray is the best method This gi\es a reall} won 
derfufi} good functional result in that the leg is stable and shortening 
IS avoided There is however some bnutation of hip movement 


MAL UNION OF FRArTUBES OF THE C \LC 4NEUS 
Fractures of the calcaneus are amougst the most disabling of all 
injuries and so far as one is able to judge the vactim never seems to 
recov er completely the mov emcnfcs of iaver*ion and ev ersion that occur 
at the talo calcanean (sub taloid) jomt He does however manage to 
nse on Ins toes lemarkabl} v\ell and may walk without a liinji 
although there is a very noticeable loss of spnng when running is 
attempted Frequent?) traumatic flat foot results vihcii the htcrol 
and upwanl displacement of the posterior part of the calcaneus remains 
uucorrccted The heel is also often displaced Intcrall) so thit the 
line of transmission of the bod) weight falls over the medial side of 
the postenor pillar of the arch The foot la tims forced over into on 
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abducted position and muscular strain is tlien ine% liable Spurs may 
form on the under surface of the bone from the extrusion of small 
fragments from the nnin body of the bone As in joint injuries else 
where improvement is slow and it may be three or four years before 
recovery reaches its maximum Too j,loomy a view therefore should 
not be taken of bad immediate functional results 

The ordinary fracture is a compression one and there are usually 
multiple cracks lu the bone It may even be severely comminuted 


4 





1 IQ 384 — Old Un reduced Fracture of the Calcaneus 


The bone is broadened laterally the heel is swollen and tender and 
there is a prominence beneath both malleoli In late fractures the 
patient complains of a considerable amount of pam from secondary 
arthritis of the talo calcanean joint 

TKEAxaiBnT 

Treatment may be palhative or operative Conservative treatment 
/ vvhich anas at correcting the faulty mechanics of the foot by means of 
arch supports wedged heels etc isnotusually attended with anj great 
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degree of success More can be done to improve the condition of these 
patients by producmg a sub taloid arthrodesis Indeed this operation 
IS used by some surgeons as a primary method of treatment In hte 
cases there are certain procedures additional to an ordinary talo- 
calcanean arthrodesis that make for a better result 

The Operation The technique of the procedure is as foUoTs 
After a tourmquet has been applied to the hmb a curved incision 
13 made along the medial surface of the calcaneus bcgmrung 
immediately posterior to the medial malleolus and extending roun 1 
the tip anteriorly and shghtly upwards to the navicular bone Care 
must be taken not to injure the important structures runmng under 
the malleolus into the foot Dissection is earned on through the soft 
tissues and the sub taloid joint is exposed The cartilage of the posterior 
articulation of the talus and calcaneus is removed with a thin osteotome 
In order that a complete arthrodesis may result auotlier incision is 
made on the lateral side extending from a point immediately posterior 
to the tip of the lateral malleolus then under the tip and shghtly up 
wards to a point immediately dorsal to the calcauco cuboi I joint Is 
on the inner side the dissection is carried on to the bone carefullv 
avoiding mjury to the peroneal tendons Cotton advises that a dap 
mcluding the peroneal tendons the penosteum and acortica! layer of 
bone be now stnppcd up and hid forward and upwards All the c\ccas 
bone and callus found here is now cleared away leaving a saucer like 
crater of bone The talo calcanean joint is identified shghtly above 
the tip of the malleolus and the remainder of the cartilaginous surface 
of the jomt is removed If there is outward deviation of the calcauius 
the removal of bone is done so that when the apposing surfaces of the 
talus and calcaneus arc fitted tc^ether the deviation will be corrected 
^Vhere badly conimmuted it is better to do a modified Naughton Diiim 
arthrodesis If the comminution affects only the subtaloul joint this 
should be arthrodesed in the same way that the author advises for 
arthrodesis of the ankle joint (p 819) Pndie has recently reporte 1 
good results in cases of considerable coimnmutioa bj complete extisJOD 
of the bone The h'enntoma that produces plantar ischaunia is remov ccl 
at the same time with great benefit 


UAL UNION OP A POTT S FRACTURE 
The terra Potts Fracture is employed to describe most of the 
fracture dislocations of the ankle These injuncs are partitularl) Ii iblo 
to lead later to disturbances of the joint merhames 

Fractures about the ankle ate classified tslihurst into laUral 
rotation fractures abduction fmctuics adduction fractures and hjper 
extension fractures , the usual lesion affects one or other malleolus or 
both In addition to the mallcohc fractures there is in 20 per cent \ 
of cases a fracture of the posterior marginal part of the tibi \ to which 
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since it acta as a buttress against the backward dislocation of the foot 
Trethowen has given the name of the posterior malleolus 

Whatever the tj pe of fracture the treatment is essentially the same 
it should be reduced by manipulation under an anajsthetic and the cor 
rection maintained by a plaster of Paris case In cases where the 
posterior malleolus has also been fractured it may be necessary to 
undertake an open operation m order to reduce and fix the posterior 
malleolus 

Unreduced fractures at the ankle are commonly accompanied by 
severe disabihty of the joint The foot is fixed in a marked \algus 
attitude and there is often a bacla\ard dislocation of the ankle joint 
The medial malleolus is prominent and the tendo calcaneus contracted 
Pam 13 severe and continuous and eventually the foot may be rendered 
quite useless 

Radiological maesti^atioii will demonstrate that the line of articula 
tiou between the tibia and the talus slopes obliquelj downwards and 
me Inlly instead of being horizontal 

Rad positions after ankle fractures ire often due not so mucli to 
failure to correct the pntnary displacement as to too early and uu 
protected weight beanng If the patient is allowed to walk before 
finu consohdation has occurred the soft callus gives way and the foot 
reassumea the everted attitude and usually shows some backward dis 
placement as well There may be a surprising amount of ankle joint 
movement but in most coses dorsiflexion is greatly impeded 


TBBAnitsr 

If the displacement is she,ht and particularly in older people a 
simple leather arch support with 
an ankle corset may relieve the 
pain and provide enough support 
to enable them to walk In 
patients of suitable age and con 
ditiou any severe degree of nial 
union should be corrected by open 
operation 

Operative Treatment 

In the typical Pott s fracture 
with eversion of the foot and a 
fracture of both malleoli an 
osteotomy of both malleoli allows 
full correction to be made with 
considerable lioiie of good func 
tion 

^\here the lower enl of the 
tibia has been broken and dis 
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placed outwards, as well as the lower end of the fibula, a double 
osteotomj in the line of the fracture maj solve the problem 

The difficult type of fn malleolar fracture where the po&terior 
surface of the tibia is broken off and the astragalus, fibula and postenor 
tibial fragment displaced upward, maj m recent cases be treated b> 
lengthening the tendo Ichilles, pulling the foot downwards and forwanis 
and nailing the tibial fragment m position But m old cases it is better 
to fuse the tibio astragular joint 

The procedures consider^ m detail, therefore, are 

1 Reconstruction of the ankle joint 

2 Arthrodesis of the ankle joint 

Trethow en beheves that the decision rests on the age of the fracture , 
the age occupation, and general condition of the patient , and the 

extent to which weight 
has been transmitted 
through the defomicd 
ankle If, for example 
there is a considerable 
amount of traumatic 
arthritis, a reconstruction 
IS less likely to succeel 
than an arthrodesis 
Vgam, reconstruction is 
usually not undertaken 
after au interval of six 
months from the date of 
the fracture 

The aim in perform 
ing a Reconstruction is to 
secure freedom from pain 
and a fair degree of ankle 
movement If tins can 
not be guaranteed, it is 
better to arthrodese the joint and ensure a painless ankjJosis A 
final decision as to the choice of operation may be possible only after 
the jomt 13 exposed at operation 

1 Reconstruction of the Ankle Joint Certain difficulties arise 
m connection with this operation 

1 Full reduction is difficult to secure 

2 The substance of the fibula at the line of fracture is difficult to 
restore 

3 The “ postenor ” malleolar fracture is not easy to correct, and 
unless reduction is complete considerable strain is imposed on the graft 
or screws which are employed to fix the scparatul fragment 

Two long mcisious are used The lateral mcision follows the pos 
tenor border of the fibula downwards from i jjomt G inches above the 
malleolus, curving forwards beneath the malleolus to end on the lattml 
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Bide of tlib foot file filial i is then carefully divided tlirougli the site 
of the onguiil fracture unless the union is on!j fihrous in wluch case 
tlie fractured ends irc increly freshened The medial incision is of the 
same length and is placed midway between the medial border of the 
tibia and the tciido calcaneus curving forwards beneath the medial 
inalltolus An osteotomy is now earned out through the line of the 
original fracture m the tibia and the bone ends freshened 

The postenor malleolus is approached when necessary between the 
tendon of the flexor loiigiis liallucis behind, and the posterior tibial 
nerve and \csael& m front The access may be improved by plantar 
flexing the foot The posterior fragment u> easily separated from the 
tibia by detaching it first from the articular surf ice To do this the 

mal union is accurately cut through where the line of fracture enters 
the articular surface of the ankle joint The tibia 
and fibula are now completely stripped of all soft 
tissues except tlic periosteum for a distance of 2 or 
3 inches, and delivered through the medial incision 
Tile foot witli the freed malleoli, is now completely 
separated from the tibia and fibula this complete 
mobility IS essential for the successful reduction of 
the displacement 

The foot IS now iiuiupulitcd as in treating a 
fresh fracture The heel and toes ate grasped and 
powerful traction unde in the long am of the leg 
riio foot IS then forced forwards by firm pressure on 
the heel behind w lulc an assistant smiultaneously 
thrusts the leg bacicwarda by pressure just above 
the ankle The foot is now displaced directly 
medially from the leg at the ankle joint, after which Fig 337 —Mai 
reduction is complete and it remains to select the H.™®” 

appropriate method of retention This may be jesw of the unklo 

obtained either by two vertical bone ptgs through jouit 
into the shaft or by plaster of Pans case 

If a gap is left m the fibula after correction it is frequently neceasary 
to repair the defect by an autogenous graft The tibial fragments and 
the detached postenor malleolus are fixed firralj in the corrected posi 
tion by bone peg or nail The foot is put up at a right angle and with 
as much mvemon as necessary, the plaster being applied over a full 
dressmg The stitches are removed and a fresh plaster applied at the 
end of a fortmght At this time an opportunity should be taken to 
make any further correction wluch may be shown to be necessary by 
an X ray film taken m the interval An alternative procedure which 
may be used for older cases is depicted m Fig 386 

2, Arthrodesis of the Ankle Joint, The author uses a bone 
block method A vertical inasion la made over the low er end of the 
fibula extending from below the malleolus upv\atds for 5 to 6 inches 
The fibula is divided m an obbque direction upvv arda. and mw ards about 
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3 inches above the malleolus and the lower frigment levered oiitw inls 
and downward, so exposing the joint If there is an} displacement of 
the internal malleolus, it is divided at the level of the auUe joint and 
any lateral displacement of the talus corrected A block of bone about 
1 to inches in all directions is now cut with an osteotome on tiie 
fibular side from the lower margin of the tibia and the upper maxgm 
of the talus This may be used entire or, divided into small pieces 
If the former, it is turned round 90®, replaced in the gap after the 
position of the ankle jomt is corrected, and punched home kVhen 
small chips are used they likewise are punched well home The fibuh 
18 replaced and the obliquity of the osteotomy retains it m jiosition 
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(0 Rnttulu* uetlu I Wakt>on Jotu-Aa utcUml 

A stable ankle joint is easily ichievetl after three months munobilization 
m plaster of Pans 

Smee torsional movement of the foot may occur m the plaster 
Watson Jones fixes the joint with a bone graft He cuts a graft from 
the lower end of the antenor aspect of the tibia, turns it upside down 
and dnv es it mto a socket in the astragalus The graft is firml} wedged 
to the tibia by cruslung bone m on either side of it Bnttam suggests 
a s m.'ar operation but removes his graft from the tibia at a higher 
lev cl and leav es an anterior bridge of bone so that the graft as it tnv erses 
the ankle joint is totally enclosed He uses a special anglcil osteotome 
to cut the bed mto the astragalus 
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A isimpL method of obtaimng fixation of the ankle ]omt has been 
descnbcd by Galland He exposes the medial malleolus and the hne 
of the ankle joint and drills a large hole obliquely donnwards and 
out« ards through the jomt Thereafter an autogenons graft of bone 
IS dm en through the line of the joint so as to act as a locking key 


THL PROBLEM OF THE SHORT I EG 

Several operative measures have been instituted to equalize the 
length of the lower limbs when these ate unequal Such a procedure 
IS of value where deformity or disease of the pelvis or hmb bones has 
led to unilateral shortening In addition it is of great value m cases 
of infantile paralysis associated with shortenmg where the patient 
has recovered a degree of muscular power whicli should enable him 
to walk were the leg not overtaxed bj the heavy appliance necessary 
to compensate for the defect m the length 

Before anj of the following expedients are contemplated the whole 
circumstances of the case should becarefuHj reviewed No interference 
13 w arranted if the individual can in any « ay compensate for the shorten 
mg without grossly upsetting the body niecbamcs In this comiectzon 
it should be recall^ that shortening up to 3 centimetres can be disguised 
by tilting the pelvis and without an obvious bmp From 3 to D centi 
metres of sLortemng can be overcome efficiently by raising the heel or 
the sole of the boot over 5 centimetres cannot be properly compensated 
for either by the patient or by the use of apparatus It is lu the latter 
type of case that the following methods find their sphere of usefulness 
The follow mg procedures have been variously advocated 

1 Operations on the Sympathetic That panacea of all ills 
lumbar gangbonectomy aud canusectomy has been earned out on one 
side m order to lengthen the hmb It is supposed that increased blood 
supply following the operation will residt in ov ergrowth at the epiphyseal 
disc on the side affected Sinking results have already been pubhsbed 
but their accuracy is probleinaticil since no effect on the length of the 
Umbs has been observed by the author following this operation m 
Hirschsprung s disease At present it may be said that the value of 
this operation has not been established, and consequently it should 
not be employed 

2 Bone shortening Operation Another alternative is actually 
to shorten the longer leg which is usually also the sound leg Calve 
has described a plastic operation in which he shortens the fragments 
and retains them in position by an interlocking The upper fragment is 
shortened by resection of a piece of bone m an oblique direction, leaving 
at the lower end of the fragment a tooth which acts as a sort of tenon 
which 13 inserted into a corresponding groove in the medullary cavity 
of the lower fragment or vice versa For all practical purposes an 
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oblique osteotomy is equally effective the shortening being obtimwl bv 
over nding the fragments 

Compared inth the greater complexity of bone lengthening opera 
tions, the shortening operations have in their favour the advantage of 
comparative technical simplicity There is however a natural aversion 
to operating on tlie good limb and in most cases shortening operations 
should not be undertaken until the natural expedients for compensation 
are exhausted 

The shortemug of the long leg has been brought about by epiplj)'seal 
arrest by means of a graft or grafts of bone across the epiphyses 
(Phemister) ^Is this involves careful calculation of the ago it which 
it should be performed m order to obtam the optimum result it will 
be a matter of years before this result can be appreciated 

3 Bone*Iengthentng Operations Lengthening operations irc 
more constructive in that they aim at the restoration of tlie nornnl 



tio 389 L«iigtheaing of Bone Method use i in lengthen og of a shorl femur aftor 
the method of Uiute 


ARcra Z-o teotomy fU efciuurato siln • niwrtedtlifDU lithe -reattrCK. a ter Ron IcruTeU L 
» aids a danutbei laterally abo ellefenioraleondtlea. Abecti al j>la teTlsuuwaji|;4 rdl coriiural s 
liet»eea the tno ee t 0 s four turn) DcUea. The fen or « le tie el I } k tewl s j the tuimuetles- 
Th a case naa len'ihened tvo 1 le 


length of the ifTected leg Co livulla has shown that the sliorttncd soft 
structures retain a great deal of el'isticity iiul apprccubJj Jtngtlicn 
when traction is applied after the iione is divided The principle of 
skeletal tTaction tkeiefOTe, offers a good prospect of a svivafattorj 
result provided the traction is not ovcnlone Before i bone lengthen 
ing operation is undertaken the inherent elasticity of ‘loft structuns 
must be estimated as the limit to which tJiev stretch will determine 
the amount of lengthemng which can be expected In tins respect 
the structures to be most considered ire the ve sels ind the nerves 
The method employed involves division of the bone ind the site of 
the osteotomy varies with the causative lesion but the femonl shaft is 
usually chosen If the shortemug has followed a fneture it should be 
situated at same distance from the site of the injury but if the shortening 
13 due to some other cause the middle of the diaphy is of the fcinut 
should be ^elected 
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Flo 390 —Leg Iciiall'CH ng Oltculwn («) Imtion hy lueatis of [ins and sectional 
jjaster (6) Tl o lengtl eneJ fcmiir m jiliater uikttl union is coinplete (c) 1 cimir 
now UDit^ and three inches ad led in length 




iiu mci''iou al;out 20 cm in Jengtli, is made on the ‘intcixi I ikrij 
aspect of the thi^h m i hue from the greater trochanter to the 1 iknl 
condjle of tht femur The femur B exposeil aud a portion of' its cir 
rumference completcl) denuded of all soft tissues a self retaining 
retractor being inserted to hold the muscles apart The penosteum is 
then incised and a Z shaped osteotoinj* is performed The long 
middle hmb of the Z is made with a large rotary saw about 
4 inches in diameter the plane of the cut bemg m cither the 
frontal or sagittal plane After the long incision is completed the 
transverse cuts are added The lateral is made by a small rotary 
saw while the medial is best done by a Gigli saw , care being taken 
in both cases to avoid mjunng the penosteum ^\ hen tlie osteotomy is 
completed the resistance of the soft parts must be overcome by traction, 
but before this is apphed one or two thick strands of kangaroo tendon 
should be tied round the fragments at either end to prev ent any gross 
lateral displacement For a similar purpose Putti employs an mstru 
ment which he has called the osteotone Two pegs are first inserted 
into the bone at smtable distances above and below the osteotomy 
The upper peg is usually set m the sub trochanteric, and the lower m 
the supra condylar region After the bone has been divided, the two 
pegs are fitted to the osteotone which consists of a strong spnng con 
tamed in a metal case and having an indicator which denotes both 
the amount of separation and the amount of force apphed Tiie 
apparatus serves as a traction apparatus as well as in immobilizer of 
the fragments 

The author has used the Wthod of 'll lute Pins are inserted antero 
postenorly through the great trochanter and laterally through the 
condyles A sectional plaster is then apphed to the hmb one section 
enclosing the pelvis trochanteric pm and upper fragment, while the 
lower section includes the leg lower fragment and condylar pm The 
two sections ire then joined by 4 screw turnbiicUes by meins of which 
the two femoral fragments are gradually distracted The position of 
the fragments can be judged by the nght-angled position of the pms 
The fact of the pins liemg incorporated in the plaster ensures skeletal 
traction 

A similar operation may be earned out on the Jower leg tho tibia 
being osteotoinized and the fibula divided Tho interosseous mem 
brane aud other sheets of fascia are divided The amount of lengthen 
mg obtamed however, is considerably less than above the knee 

Recent writers of considerable evpenence prefer leg shortening 
ojierations and believ e that the leg lengthening jiroceilures should be 
limited to a small carefully -chosen group of patients who are eitlier 
unwilling or ill able to sacrifice any fraction of their height The lower 
leg site IS chosen where sufficient lengthemng is hkely to he achieved 
there since complications appear to be leas frequent 


EQUjVLIZ.VTION of the lower limbs 
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LENGTHENING OF THE QUADRICEPS TENDON 

Just as bmited dorsiflexion of the foot may result from shortenmg 
of the teiido calcaneus so diminished knee mo\ ement may be due to 
shortening and contracture of the quadnccps tendon Contracture of 
the tendon inav follow lesions of the femur such as simple and com 
pound fractures and osteomjehtis It also results from fractures of 
the tibia and fibula and espeaally un united fractures above or below 
the knee joint ^vhich require prolonged munobilization Though most 
of these lesions are entirely extra articular y et there may be permanent 
loss either complete or partial of knee flexion In addition to actual 
shortening of the tendon tlie vastus intermedins is often firmly adherent 
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to the front of the shaft of the femur so interfering with the function 
of the other muscles which constitute the quadriceps Secondary 
changes in the capsule may occur and the supra patellar pouch is often 
obliterated These errors are entirely relieved when the tendon con 
tracture has been overcome 

In those cases where the joint stiffness is of fairly recent ongm 
satisfactory results are often got by manipulation Tins must be 
earned out with the greatest care owing to the danger of fracturing 
the patella The method shoul 1 be tned before resorting to operative 
means 
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Bennett lias descnbed an openhon which aims at freeing and olon 
gatmg the tendon He believes that it is better to operate on a patient 
n ho has ivalked for five years with 10 degrees of flexion than on one w ho 
has walked for onl) five months although there may be 30 degrees of 
flexion In the former the joint and muscle tissues are m good tone 
and therefore lend themseKes better to operation and begm to func 
tion more rapidlj It is inadvisable to operate in caseb where the joint 
is sensitive to pressure 

Technique of the Operation The patient hes with the knee 
flexed as much as possible o\er the end of the operating table m order 
to allow of free mampulation after the tendon has been released k 
straight incision is made over the tendon and the skin flaps reflected 
to expose the attachment of the rectus and the capsule of the knee 
joint The tendinous portion of the muscle is freed from the muscular 
part by Imear incisions along each side extending from the attachment 
of the belly of the rectus fcmoris to the patella The incisions follow 
closely the margin of the tendon and diverge at the upper border of 
the patella to lea\e the strong attachment of the tendon at this point 
undisturbed These incisions must be sufficiently deep to include the 
tendinous portion of the vastus mtenuedius as well The upjier ends 
are then connected b} a short transverse incision and the entire tendon 
18 dissected downwards to the patella off the underlying structures The 
knee is then carefully flexed to at least 90 degrees any adherent parts of 
the capsule or about the lateral margin of the knee being severed The 
leg 18 then brought back to 80 degreesof flexion and the tendon sutured on 
either side to its muscles by means of Laugaroo tendon or strong chromic 
catgut If adhesions ate present between the vasti and the lower part 
of the femur the muscles should be dissected off the femur to permit 
of their being drawn in towards the nuddle hne for suture to the tendon 
When the tendon has been thus anchored to vasti at each wde a space 
is still left above at the lower end of the rectus This i? closed by a 
catgut suture still further approximating the vasti The knee is then 
put up in a position of 80 degrees flexion m plaster of Pans for a pexiod 
of three w ecks At the end of this period passiv e extension of the knee 
is begun dunng the day and the knee replaced in its flexed position 
on a splint at mght it the end of the fourth w eek activ e contriction 
of the muscles is encouraged The leg should not be completely 
flexed at too early a date as the tendon may then rupture from its 
muscular attachment The power of extending the leg is slow torcturn 

especially m its last few degrees m some cases it may not return for 
a 5 ear W eight-beaniig on the leg without suitable protection is not 
allowed for at least three months from the date of operation 
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■IIANIPULATIVE SURGEEY 


Tlus 13 a branch of surgery which has been undeservedly neglected 
bv our profession and it has m consequence fallen largely into the 
hands of unqualified practitioners that ifc should have done so is a 
real misfortune as manipulation properly carried out on suitable cases 
can be a moat valuable therapeutic agent Manipulative surgery aims 
at restonng movement to a joint whose range of movement is hmited 
and at abohslung the paiu which is so frequently present in a stiff joint 
In order to restore normal movement or even merely to increase tJie 
range of movement of a damaged joint some abnormal resistance to 
movement must be overcome by the use of a certain amount of force 
during the manipulation and the degree of force necessary will be 
reduced to a mimmum if the muscles are first relased by an anaesthetic 
The impaired fmiction which is so obvious m most cases requiring 
manipulation may be caused not only by a lesion in the joint itself 
but also by some condition cither of the soft tissues in the vicimty 
of the joint or of the muscles which activate it all these lesions 
can often be effectively treated by putting the joint through its normal 
range of movement and it is seldom necessarv to exceed the normal 
range 


iDHESrONS 

The common cause of stiffness of a joint is the presence of 
adhesions which raaj be both m the joint it^lf and m the soft tissues 
around it \n adhesion is a pathological band the result of an exudate 
produced by traimia or mflammation m the early stage it is weak 
and easily stretched but as fibrosis sets in it loses its elasticity and 
impedes the movement of the joint 

Joint stiffness after injury is due to adhesion of the capsular phea 
tions which mtum is the result of organization of any exudate m the 
periarterial tissues In fact it is the recurrence and persistence of 
serofibrinous exudation which provides the key to the problem of 
adhesion formation 

Matson Jones points out that the following factors several of which 
may occur m the same case are considered responsible for continued 
or recurrent exudation (1) disuse with continued venous stasis 
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(2) recurreut oedema , {3j the recurrent trauma of d iil) pa&sn e btretcli 
mg or repeated manipulation , (4) the const mb tnuma of uumobilization 
m a position of strain , (5) continued infection near a joint , and (6) the 
continued irritation of foreign bodies near a jomt 

Immobilization m itself is not a major factor in the de\elopmcnt 
of adiiesions when uncomphcated by other factors Any adhesions 
formed are the result of aenous stasis Once a patient resumes actne 
use of the part, recovery of normal function occurs 

"Watson-Jones emphasizes the seriou* disabihty that follows the 
presence of contmued cedema in a limb which is immobilized “ There 
is no more potent factor m adhesion formation, for cedema is the glue 
of which adhesions are made Swelhng is controlled bj external 
pressure and active muscle exercise He particularly denounces passive 
stretchmg and exercise, smce such therapy results m a contmual 
recurrent traumatic exudatiou, with the formation of fresh adhesions 
Extra articular adhesions which may be connected with tbe capsule, 
the hgamenta, or the muscles, arc the result of old organized blood clots 
or effusions foUowmg trauma, they are just as bablc to produce 
Imutation of movement as are mtra articuki adhesions, and m time 
ate followed by adaptive shortemng of the muscles and other soft 
structures 

lutra articular adhesions maj be caused by synovitis, or arthntis, 
but those usually treated by manipulative surgery are the result of 
trauma which produces a sptam of a jomt Tl^ sprain occurs when 
the muscles are taken unawares and the jomt is forced to the extreme 
limit of Its normal movement, or a httle beyond, so that the force, 
contmuiog, stretches the ligaments , it is actually a rupture of hga 
ments, usually m a mmot degree, a few fibres bemg separated or torn, 
with, as a result, slight iuemotrliage and exudation of fluid This is 
followed either by complete resolution and return to normal, or b) 
the formation of new fibrous tissue and scamng at the site of the 
injury AVhen the acute process has subsided it may he found that 
part of the ligament has become thickened and contracted, so that a 
movement which puts it on the stretch is restricted , such a condition 
IS commonly spoken of as “ adhesions ” 

Dmgxosis of Adhesioxs 

The diagnosis of traumatic adhesions is of considerable anportnntc, 
and m particular they have to be differentiated from the presence of 
arthritis The differences between the two conditions can be set out 
most suitably in a tabular form (see next page) 

The difference m the Imutation of movement is one of the most 
important points m the differential diagnosis, and prov idcs a safe and 
practical rule for treatment by' manipulative surgery, but it must be 
remembered that this distmction does not apply m cases of sejitic 
infection involving the tissues, nor to fractures within the joint 
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Signs and Symptoms 

Adhesions 

Artbntia 

1 Limitation of move 
ment 

Only those movements 
w hich put affected 
ligamenta on stretch 
AU others free 

All movements limited 
to some extent 

2 Pam 

(n) Localistd and o(%ur 
nng when adltesions 
are stretched 
(b) Maikimal %Then joint 
IS moved 

(r) Less severe when 
joint surfaces forced 
together 

(a) Diffuse 

{b) Maximal when bony 
surfaces are forced 
together 

3 Tenderness 

1 

Can bo localized by pres 
sure 

Diffuse 

4 Stiffness 

1 

Stationary or retrogres 
sive 

Progressive^ 

1 iJ Muscular wasting 

From disuse only 

Greater than can be ex 
plamed by disuse 
alone 

Q Temperature of joint 

Unaltered 

Usually raised 


The differential diagnosis is completed by means of an X*ray 
examination, and indeed the joint should slirajs be X rayed m any 
case either of disease or injury 

The Choice of Cases for Manipulation 
The main conditions which call for mampulativc surgery are 
(1) dislocation, (2) adhesions which require to be ruptured, (3) certain 
conditions of the soft tissues, (4) joints which are not absolutely dis 
located but which are the seat of some defect difficult to descnbe and 
to which Jlennell gives the name “ seized ” 

In all these conditions manipulation is directed towards a joint 
whose range of movement is bmited by some abnormal resistance , 
the manipulation overcomes that resistance and either completely or 
partially restores the normal mobibty of the damaged joint 

The difficulty m manipulative surgery hea not so much m carrying 
out the mampulative procedure as m deciding upon the indications 
for carrying it out It is obvious that there ate many pathological 
conditions associated with hmitaUon of movement in which it would 
be useless or dangerous to carry out mampulation, the outstandmg 
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example of this bemg tubereulosis of a jomt obstructioos which 
result from mal united fcactures and cxostoses are also definite contra 
indications to forcible movement "With the possible exception of 
certam straightforward cases of foot stram no jomt should be m impu 
lated ivithout previous X ray examination which will elmunate un 
suitable cases of joint disease gross bony obstructions loose bodies 
fixed jomt* advanced osteo arthritis and myositis ossificans 
Contra Indications 

'Mampulation should not be performed m the presence of active 
disease of a joint and even where an acute arthritis appears to have 
settled down it may have bamifui effects for the resisting power of 
the jomt may be lowered and the shghtest injury may be sufficient 
to hght up a sub acute infection \VTiere the onginal arthritis i\as 
secondary to some focal infection the focus should first be removed 
and manipulative treatment carried out aftenvards Wiether an in 
fcctive process is active or not can be determined bj the pain ehcitcd 
on moving the joint if tic condition is pureJy traumatic pam vviJJ 
occur only on movement and will be of the nature of a sharp stab 
which IS soon over if however an infective process is at vvork there 
IS hablo to be a continuous indefinite aching without au) apparent 
cause or a dull throbbing pam almost unknown m purely traumatio 
conditions and any pam definitely caused on movement is it first 
sharp m character and then slowly subsides Some cases of adhesions 
ire unsmtable for mampulatton tnther because the adhesions ire them 
selves too strong to bo broken down by manipulation or because of 
the nsk of producing a fracture or m some cases a combination of 
these two factors In fractures of the lower end of the femur with a 
stiff knee the adhesions may be extremelj dense and if the quadriceps 
muscle or the patella is fixed to the front of the femur it is very easj 
to fracture the patella during the mimpulation Smulariy m an old 
fracture of the upper end of the humerus the adhesions iinj be so 
strong that under mampulation the neck of the humerus itself gives 
way before the adhesions It is well to remember that when i limb 
has been fixed in a plaster of Pans case for any length of time there 
IS often a considerable degree of vlisuse atrophy of the bones which are 
consequently easily fractured one has seen a fracture of the upper 
end of the femur produced by attempting to reduce a congenital dis 
location of the lup where a previous attempt had failed and the patient 
had spent the mteiaezung period la a plaster case 

ts a rule the ngid ortlmtic jomts that are met with m elderlj 
people are better left alone as Dankart has pointed out grej hair 
and stiff jomts are an uiifvvourable combination 

ilanipulation is not called for m children partly because of tlie 
nsk of ep phjseal injury but more cspeciallj because of the marked 
tcndenc) to spontaneous cute 

Morton Smart pomts out that the chief of the contra indications 
to the manipulation of a joint is the presence of tuberculous disease 
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The other main contra indications are active infective processes, bone 
over growth from auy cause (audi as after fractures), advanced osteo 
arthritis, nijositis ossificans, bone cysts and bone tumours Great 
caution IS required m cases where bones show considerable radiographic 
translucency from disuse and where the patella is adherent after fractures 
of the femur, and m the case of the shoiiMer after fractures extending 
into the joint Any erosion of cartilage or the presence of a loose body 
should as a rule be a contra indication to manipulation 

Conditions m which Manipulation is of Value 
ilennell has pointed out that manipulative procedures may be 
successful if active pathological processes have ceased, or are quiescent , 
if the brmtation of movement is due to adhesions , if the hmitation 
IS due to the locking of two jomt surfaces upon one another , and if 
the manipulation is performed with a skill that will lay no undue 
stram upon a normal structure, whether an intrinsic part of the joint 
or not He points out, too that there may be a slight displacement 
of joint surfaces without an active dislocation , he says that most 
people have expeneuced sudden pam m a joint on extreme or uu 
expected exertion , tliey check the movement at once, and if possible, 
shake the part and get instantaneous relief In some joints, however, 
this rehef cannot be obtained voluntarily, as the joint may not be 
accessible, or amenable, and then manipulation becomes necessary 
It is suggested that the only possible explanation of such an occurrence 
18 that the joint surfaces have “ seiz^ up ” to use an engineering 
expression, and are freed by their subsequent manipulation Some 
joints are more subject to this than others, as for example those between 
the proximal and distal rows of metacarpal bones in the common 
form of “ tennis wnst, ' a condition easily remedied by manipulation 
The cases most suitable for inampuJation are those with limitation 
of joint movement produced by fibrous tissue adhesions foUowmg 
injury , they are undoubtedly benefited by manipulatiou, and, it must 
be added, by nothing else Manipulation is valuable m the later 
stages m the treatment of fractures of (be limbs where the joints have 
become stiff as a result of immobilization In this connection one 
would point out that prolonged rest of a healthy joint rarely gi\ es nse 
to more than a temporary stiffness, which, though sometimes more 
intractable m older people, is easily overcome by passive movement 
m adolescents and joung adults, but that where the prolonged rest is 
part of the treatment of a fracture m the neighbourhood of a jomt, 
quite considerable stiffness may follow, probably a reaction to stretch- 
ing or teanng of the joint capsule and bgaments Some rheumatic 
joints, whether they be the site of osteo arthritis or rheumatoid arthritis, 
are also improved by mampulation, but when to institute tins treat- 
ment m such cases is a most difficult decision to make It is not 
possible to say whether ionization, diathermy, or other form of radia 
tion will be most beneficial m any given case, but they should all he 
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tned m turu, aud if noue prove successful tbeu mampulatiou sliould 
be considered Forced manipulation should ne\ er be uudertaken w lulst 
the joint IS acutely inflamed, but only when the joint has recovered 
Ixom. the disease Broadly speaking, recovery can be said to have 
occurred when the range of movement of the jomt is not diminished 
by use if the movement of the joint is restricted to a certain range 
by fibrous ankylosis, and this range is further reduced when the joint 
is used, we know that recovery Las not taken place, and that manipu 
lation would be disastrous , but if the joint shows an mcrcasing range 
of movement following function then m all probability it is free from 
active disease 


Prevention of Adhesions 

In order to prevent the formation of adhesions any inflammation 
that may be present is allayed , local effusions are prevented by* 
pressure, mjured structures are massaged early , and movements that 
place no strain on the mjured soft tissues, especially active movements, 
are practised, and the early active function of the joint encouraged 
Injured jomts should be immobihzed in the seim flexed positiou, as 
stiffness develops more readily m the extended than m the flexed 
position, and also because when the joint is eventually mobilized a 
start may be made m both directions, whereas if the jomt has been 
unmobih^d in extension all the increase in movement must bo mode 
m one direction Fractures of the elbow, knee and ankle joints are 
usually umted sufficiently m from three to four weeks to permit of 
gentle movement 

Treatment of Adhesions by Manipulation 

Adhesions should be prevented from forming by early active move- 
ment but once present they should be broken down little by little, 
or more forcibly under an anscstbetic The force that may be Used 
in particular cases can be gauged only by experience , one may put all 
one s force into the inaoipulatiou of an adult foot, and the mam- 
pulation of a spine also requires a coosidcrable amount of strcngtli , 
the strength of the adhesions, the size and build of the patient, the 
age and sex of the patient m relation to the probable strength or 
brittleness of the bones and the effect of previous immobihzation 
and probable atrophy of the bones, must all be taken into com^ulcration 

Manipulation fails most often through faulty techiuque, that i*, 
failure to mampulate wath sufficient force and m the right ihrection , 
inexperience, fear of accidents, and imperfect muscular relaxation, are 
responsible for many of the failures and madequate after treatment 
accounts for not a few others 

In attempting to break down non arthritic adhesions muscular 
resistance must be eliminated before the passive resistance of fibrous 
adhesions can be estimated accurately, and tins is the most imiiortaut 
indication for an anaesthetic, although it is dcsirible also to avoid 
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unnecessary pam Full anaesthesia is essential when deahng with old 
and strong adhesions, as manipulation can only be performed thoroughly 
when the muscles are completely relaxed , gas and oxygen therefore, 
IS as a rule only possible for recent adhesions though the quick recovery 
of consciousness after it means that the patient can be made to move 
his joints all the sooner after the manipulation, and this has an excellent 
moral effect 

As manipulation m most cases consists in forcibly moving a joint 
so as to stretch and tear the adhesions, we must Icnow what the normal 
range of movement m the joint should be , this cm be ascertained 
by putting the joint on the nonnal side through its full range A 
different amount of force is required m different joints and even 
in the same joint m different cases and the amount of force which 
may be employed ivith safety m the movement, and the extent and 
direction m which to move the jomt, arc learned by experience, it 
cannot be measured or described but it is the least possible consistent 
with obtaimng the desired movement and must be of a carefully 
guarded nature After the joint has been earned to the extreme limit 
of movement, an attempt is made to carry it a shade further, and 
tho hand making the attempt will probably travel through onlj a 
very small space After the joint has been conducted once through 
this range, ue should bo satisfied it is unnecessary to repeat xt 
Tho limb IS then placed m the position of full correction w^Io the 
patient is still micouscious so that he may awake with the limb m 
the corrected position If the manipulation b is been very severe and 
reaction is feared, the joint may be rested for a day or two massage 
being employed instead of movement The position of tho joint while 
resting is such that the adhesions are lengthened , m other words, the 
impro\ ement m movement produced by the manipulation is maintained 

In most cases of traumatic adhesions the manipulation is com 
pleted at one operation and the full range of movement obtained, 
but when adhesions are very extensive and particularly ui rheumatic 
cases on which a considerable reaction may be anticipated, it is im 
wise to try to obtam full movement at one operation, and it is 
preferable to manipulate m stages m conjunction with physiothera 
peutic treatment The tearing of the adhesions is accompanied by 
an audible snap or crunch, while the sensation imparted to the 
experienced operator’s hand is unmistakable and is sometimes re 
markably like that felt on fractunng a bone by hand The tearing 
of fibrous adhesions is followed by an mflanmiatory reaction, which 
tends to the re formation of further adhesions if the part 13 kept 
at rest during the process of heabng If there is much effusion after 
a mampulation, firm bandaging over cotton wool is apphed to the 
joint, and massage and movements are started the dav after the 
manipulation and continued until the joint is nonnal The massage 
must be very gentle where there is great pain and tenderness, and 
as soon as possible active movements aie encouraged by the masseur 
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The Treatment of IvoiviouAt Joists 

1 The Foot 

The foot requires mauipulation more often than any other part of 
the body smce there are so many coses of foot strain The natural 
foot should be so supple that it can be completely flattened or nised 
into the form of an arch at will Where there is some postural defi 
ciency, so that the muscles fail to support the body weight adequately 
against gravity, i\e get symptoms of foot strain in which the moat 
characteristic pain is referr^ to the region of the talo navicular 
]omt The mobihty of such a foot vanes greatly m different cases, 
but m most there is some obvious resistance to passive nio\ ement and 
pain IS produced when the movement is forced, this resistance is 
no doubt due to chrome adhesions around the mid tarsal joint, and 
it 13 the stretching of these adhesions that is responsible for the pam 
The pam therefore oeeuis when the body weight is thrown on the 
foot and stretches these mid tarsal adhesions which are preventing 
the arch of the foot from flattening out as it should do 

There are two ways in which this strain on a resistant foot may 
be prevented , one is to prevent the foot from flattemng , the other 
IS to enable it to flatten without resistance, m other words to break 
down the adiiesions The all important mov ement, therefore, is m 
the direction of abduction and eversiou, so as to flatten out the arch 
and overcome to the utmost the resistance to this movement 

Method of Manipulating the Right Foot 1 The heel is held in 
the palm of the nght hand, with the band resting on the table The 
left hand gnps the dorsum on the outer side of the foot and flrst plantar 
fleAes and then forcibly adducts and mv erts the foot with a combined 
twisting and pushmg movement 

2 The heel is held m the left baud The nght hand grips tho 
dorsum of the foot and forcibly abducts the fore part of the foot nhile 
keeping the foot extended Thereafter, the sole is everted with a 
powerful twist 

3 The heel is held m the nght hand while the left gnps tho fore- 
part of the sole of the foot across the hue of the metotarsal heads, 
with the thumb on the outer border the Angers on the inner border, 
and the palm of the hand against the ball of the foot \\ itJi all the 
weight of the shoulder, the foot is forcibly dorsiflexed and at the same 
time the sole everted the knee bemg held down by au assistant to 
prevent its flexing suddenly 

ikTTER TREATMENT The objcct of thc after treatment is to restore 
or increase the raobihtj, and to counteract wasting and loss of tone 
in the muscles All movements should be fullj performed, passively 
if necessary, but actively as soon as possible A wedge, -i\ lucU tiuck, 
should be appbed to the mner side of the heel of thc shoe so as to 
leheve the muscles from stram, but the inner side of the sole should 
not as a rule be raised 
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2 The Knee Joint 

The conditions for which the knee joint is commonly mampulated 
are chronic sprains and derangements of the cartilages Chrome sprain 
results usuallj from some abduction trauma of the leg or from a shght 
degree of rotatory movement which if it went far enough uould tear 
the cartilage This condition is not unlike an actual mjuty of the 
cartilage but is milder in degree and unaccompamed by locking of 
tlie joint Tlie trauma is followed b) a sharp pun then bj some 
swelling of the joint loss of tone and wasting of the quadriceps and 
a tendencj for the knee to give way On examination there is little 
to be made out except the wasting of the quadriceps and movements 
are free and appareutlj full Pam may be complained of on the 
inner side of the joint hnc ou rotation of the tibia and tenderness is 
frequentl} elicited over the inner side of the joint Ime a httle m front 
of the internal lateral hgament or over it 

The treatment of this chronic knee sprain is raampulation under 
an aniesthetic followed hy niassage exercises and faradic stimulation 
to the muscles A general anaistbetic is given and complete relaxa 
tion produced To break down the adhesions the knee is fuUj flexed 
and lu that position the leg is rotated out and m 

1 The kneo is fully flexed until the back of the leg touches the 
thigh This IS completed by a short sharp jerk of the leg towards 
further flexion and in many cases an audible click or crack will be 
produced 

2 An. attempt is made to pull or push the head of the tibia for 
wards on the femur This is best done by putting the forearm into 
the angle behind the knee and using the forearm as a fulcrum try 
mg to le\er the head of the tibia forwards by flexing the knee over the 
forearm Alternatively the knee is again flexed over the surgeons 
forearm which is placed m the popliteal space and the tibia is then 
pulled slightly forwards by means of the forearm 

3 "With the knee flexed to a right angle the surgeon grasps the 
leg above the ankle with one hand and the head of the tibia directly 
with his other hand while an assistant steadies the thigh and the tibia 
13 then forcibly rotated first m one direction and then in the other 
usmg 6oti tfie grip of tie hand and tie swing of tie tody tor tie- 
movement 

4 Standing at the foot of the operating table the surgeon puts 
the patient s heel on Ins shoulder and after clasping his bands over 
the front of the knee he pulls down the joint into full extension with 
one or two short sharp jerks This gnp gives the most powerful pull 
and the most complete control of the movements 

5 If the adhesions are in front of the joint the knee should be 
flexed while the hip jomt is hyper extended m order that extra tension 
may be put upon the structures m front of the jomt In these cases 
flexion 13 earned out with the patient in die prone position 

If after an injury a patient is unable to extend his knee fully we 
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may suspect either an unreduced senu lunar cartilage or, more rareJy, 
a fracture or evulsion of the tibial spme which may be clearly seen 
on an X ray film A displace semilunar cartilage maj be reduced 
by manipulation e\eu if some montlis have elapsed smee the lujurj 
The chief obstacle to reductuon is muscular spasm which holds the 
bones tightly together, gnppmg the cartilage between them In the 
case of the mternal cartilage, the knee should be fleved and the tibia 
rotated inwards under an ansesthetic, then abducted durmg estension 
In deahng with the external cartilage the tibia should be rotated 
outwards and adducted It is sometimes possible without au ana^s 
thetic to trick the muscles since the extensors and flexors are not 
m spasm together and there is a short period during the change from 
extension to flexion when each group of muscles is passmg from cou 
traction to relaxation or vice versa at this momeut they mi> be 
caught off guard or comparatively relaxed The tnck consists m per 
formmg rapidly altematmg movements of flexion and extension, ind 
m rotatmg the tibia simultaneously at the very moment of change 
from one to the other 

After TRBAXiiEvr Since the cartilage rarely heals uumobiUza 
tion serves no rational purpose All knees after manipulation should 
hav e a pressure bandage applied tor twentj four hours to prevent or 
dummsh swelling and thereafter massage active movements and 
electrical stimulation of the muscles are begun 

3 The Hip Joint 

The chief conditions m the hjp jomtfor which manipulation is used 
ore osteo artlintis and un united fractures of the neck of the femur 
with a painful adducted limb and m such cases mampulation often 
gives the patient much freer movement and a great rehef of luin 
In manipulating the joint is moved jn all directions but, where tliere 
IS any osteo arthritis not through its full range but merely until adlie 
sions are felt to give waj Under a general aua?sthetic the limb is 
grasped at the imd thigh level with one baud and below the knee with 
the other and the thigh moved until the luovecient is felt to he cheeked 
An endeavour is then made to estimate the degree and nature of the 
resistance, if sohd it should he strained butnofc forced, butif it jielcls, 
movement is contmued until the lunit of safe movement appears to 
have been reached In this way all the movements of the hip iro 
dealt with m turn ending with circumduction It is dangerous to use 
the leg as a long handle at a nght angle with the tlugh, smee this 
long leverage may easily produce a fracture 

4 Low Back Pam 

The condition m this region which is most amenable to treatment 
by mampulation is a strain of the sacro iliac joint The s) mptoms 
and diagnosis of this condition have already been desenbed and treat 
ment by manipulation is usually vexj satisfactory, though a proper 
tion of cases are not cured this method and require operative means. 

Tiik. Tlciinxque The patient Ucs upon a firm, low operating table 
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aad is fully aiiKstlietized Aa m other joint manipulations the spine 
13 put through its normal range of movements 

(1) Flexion The surgeon and Ins assistant stand at either side of 
the table and each grips a leg under the knee and together the hnibs 
are hfted nith a swing fully flexing the hips. In this position heavy 
pressure is put on the back of the patient a thighs so aa to flex the 
pelvis on the lumbar spme to the fullest extent 

{2) Rotation The assistant holds down the shoulders while the 
surgeon standing on the right band side of the table rolls the pelvis 
o\er towards him The left leg is brought down over the right side 
of the table and the left ihac crest forced by sudden sharp move 
ments down on to the table AVith the surgeon standmg on the left 
Side of the table the movement is repeated m the opposite direction 
and bj these means considerable rotation of the spine is effected 
(3) Fxtension The patient is turned on his face and the surgeon 
and Ins assistant place their forearms under the thighs and lift the 
thighs up their other hands are then put over the lower lumbar 
spme and keepmg the elbows straight they give a sudden jerk in this 
position which produces a degree of hyper extension of the spine 
Afteb TREATMENT There IS rarely inuch reaction and so massage 
and exercises are begun the following day and are continued for a month 
or longer m this way the lumbar spine and sacro ihac jomts are 
iiiobilirel It may be necessary m older coses to manipulate them 
more than once before they are cured Cases which resist this treat 
ment may be cured arthrodesis after the manner of Smith Petersen 
already described 
5 The Shoulder Joint 

In manipulating the shoulder especially m the aged great care 
13 needed since it is not difficult to produce a fracture or a disloca 
tion either when rotating the humerus laterally or when abducting 
it The patient lies on his back with the injured shoulder projectmg 
over the edge of the table and he should be fully amesthetized as com 
plete muscular relatation is a necessity V short leverage is prefer 
able to a long one so the arm should be gripped at the mid shaft of 
the humerus and not at the elbow In manipulatmg a right shoulder 
the left hand of tie operator steadies the shoulder girdle while the 
right hand grips the middle of the humerus mth the elbo v of the 
patient flexed over the operator’s forearm The arm is rotated inwards 
and outwards and then completely adducted and abducted In the 
fully abducted position it is again rotated inwards and outwards 
The scapula is next released and allowed to move vith the arm while 
it IS fully elevated in which position full rotation should be earned 
out so that the forearm can easily be placed behind the back aud 
behmd the neck The atm is then circumducted while being brought 
down to the side Finally the arms are elevated and the hands placed 
behmd the head and from this position the arm is pushed backwards 
the head of the humerus stretching the front part of the capsule If 
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adhesions are \erj firm these movements may have to be done in 
stages but if possible they should be completed at the one tune 

ilennell has pointed out the importance of putting traction on the 
adducted arm so pullmg the humerus downwards and thcreifter 
pressmg the head of the humerus into the glenoid cavitj and again 
carrying out the various mampulative manoeuvres with the head m 
that position. 

6 The Elbow Joint 

In breakmg down adhesions about the elbow jomt care is needed 
lest damage be done to the joint or the bones fornung it If the 
adhesions are recent and unaccompanied by fracture the joiut is put 
through its complete range of movement but if they are firm and 
associated with a fracture or following a dislocation mobihty should 
be brought about m stages The jomt is first extended to the point 
of safety which is estimated by the degree of resistance it offers and 
then flexed usmg only slight force The arm is then slung in flexion 
and kept m that position for two or three da^s after wluch it is 
extended and kept m extension for a couple of dajs If no reaction 
has taken place the sling is removed and active movements allowed 
and if the range of movement mcreases with use no matter how slowly 
neither passive nor forced movements should be allowed Following 
fracture m an adolescent especially if incompletely reduced the elbow 
may assume an angle of about 40 degrees from full extension and 
there may be a considerable degree of reaction and even inflaminvtion 
if the ]omt is roughly handled This can be avoided if the elbow is 
flexed without much force until strong obstruction is met with and 
then kept slung in its new position for a few dajs after which it is 
found easj to obtam further flexion of 10 or 20 degrees this may 
be repeated two or three times la cases of stiS eJbon it is hasc to 
exclude myositis ossificans by X ray films before attemptmg any mam 
pulation as movement of any kmd is contra indicated in those cases 
the correct treatment being prolonged immobilization of the clbo v 
until the new bone has become absorbed or dense and well defined 

A special manipulation is used in co&es of tenius elbow Tiie pm 
cedure recommended by Bankart is first to pronate the forearm and 
flex the wnst then keeping the wmt fully flexed to exten 1 the elbow 
fully with a short sharp jerk Tlus effect may al&o be obtained by 
reversing the order of these movements as follows first fully exten 1 
the elbow jomt with the forearm in a position imdway between supiiu 
tiou and pronation then keeping the elbow extended simultaneously 
complete the pronation and fully flex the wrist with a quick forcible 
movement This manoeuvre la more hkcly than the first to stretch 
the extensor muscles at their ongm from the humerus It is ilso 
useful to hmge the extended elbow forcibly m an ulnar direction an I 
m this way further stretch the extensors 

7 The Wrist Jomt 

ManipuhtionisnotoftencaUedforinthewnstjoint butimmol tlizs 



THE TREATSIENT OP INDIVIDUAL JOINTS 


839 


tioa of the ]omt follo^vulg a spram may lead to much stiffness from 
adhesions about the stramed htjOrnents Often after the stiffness 
appears to have gone the patient still complains of pam and weakness 
of the hand and it is found tliat the extremes of flexion and exten 
Sion arc hnuted and painful In these cases manipulation under an 
anaesthetic is indicated since full movement may be restored by put 
ting the wnst joint through its normal range of movements 



CHAPTER XIX 

ARTHRODESIS AND ARTHROPLiSTY 

ARTHRODESIS 

Arthrodesis is the term appbcd to the artificial or operative pro 
duction of ankylosis m a joint In pcrfomung the operation usually 
the whole joint cavity is obbterated and the bony components brought 
into apposition eventually they mute and with the establishment 
of bony continuity all trace of the onginal joint is lost 

Arthrodesis may result m the complete eradication of certain 
diseases or may be emplojed as a method of stabilizing unstable 
jomts 

Its curative function is exercued in virtue of the fact that the 
diseased tissues ace more or less completely ablated In tuberculosis 
for example the removal of as much diseased tissue as possible an 1 
the approsimation of the bone ends renders the tuberculous focus 
entirely mtra osseous and a decided step is thus made towards the 
natural elimination of the disease In other tj"pes of inflammatorj 
affections e g iheuinatoid arthntis and post traumatic artlmtis the 
fixation of the jomt may also result m the cessation of the xnflanima 
tory process 

Its stabihzing function is of most importance m the treatment of 
those affections which tenmnate in flail jomfs not only docs arti ro 
desis restore stability but at the tune of operation any deformity can 
be corrected or potential distortion prevented 

The symptomatic indicabons for arthrodesis are in bnef 

1 Persistent pam and 

2 Loss of function with or without deformity 

The principal conditions which produce these are 

1 Arthntes of vanous tjpes including tuberculosis 

2 Trauma particularly fractures m\olving joint surficcs or 
fracture dislocations 

3 Paralysis usuallj antenor pohoui} elitis but sometimes a 
peripheral ner\e mjury 

These will now be considered in more detail 
1 Arthrodesis in the Various Types of Arthrites 

(n) Tuberculosis In tuberculosis ojKTatiom dcsigocd to ankjlosc 
the jomt are restricted usually to adult cases since m childhood artiiro 
840 
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desis IS apt to lead to interference with the subsequent growth of the 
bone, and, therefore, of the hmb 

Regarding the stage at which arthrodesis should be undertaken, it 
IS well to bear in mmd that dunng the active phase of the disease 
an ordinary intra articular arthrodesis may not W followed by bon) 
ankylosis, the operation should be postponed, therefore until the 
disease has been rendered inactive by a prolonged penod of conserva 
tive treatment, and the final decision as to its smtabihty must rest 
on the radiographic and the clmica) appearances of the affected joint 
In many cases of joint tuberculosis the operation is earned out by the 
extra articular method This has as its aim the fixation of the joint 
iMthout openmg the joint cavity and without mterfenng with the jomt 
surfaces, and, though these aims may not be fulfilled since the capsule 
has often to be opened, there is nevertheless considerably less disturbance 
of the diseased area than m the frankly intra articular type of operation 
The spinal osteo synthetizmg procedures are, m actual fact extra 
articular arthrodeses in the truest scuse of the term, and in the hip also 
a completely extra articular fusion can be earned out 

Arthrodesis can also be usefully employed m the type of tuberculous 
jomt that heals by fibrous ankylosis m bad position in fact, in such 
a case it should be earned out whene\er possible, as a corrective 
osteotomy is hable to precipitate a relapse 

(6) Infeciiie Ar(kn(ts Joints which as a result of infective 
arthritis have been left crippled and painful, with limited movement 
and bad function ate best treated by arthrodesis but before the opera 
tion IS undertaken the surgeon must be certain that the active infective 
process has been completely eradicated 

The operation is also apphcable in cases of rheumatoid arthritis of 
the hip or of the knee 

(c) ^neuropathic Arthritis Fusion is a beneficial procedure m a 
Charcot’s joint as it stabilizes the limb and obviates the necessity 
for controUing apparatus It can usually be earned out in the knee 
joint, and occasionally m the ankle 
2 Arthrodesis for the Scquelm of Trauma 

The 1 alue of artlirodesis la the treatment of arthntic pain follow 
ing fractures which involve the articular surfaces cannot be over 
emphasized Such pain is especially common in the ankle region where 
mal umon is frequent and where the mal union has been followed by 
the development of arthritis the a alue of the operation is enhanced 
The severe disabihty which results from fractures of the calcaneus can 
be practically ehminated by the operation of sub taloid arthrodesis, and 
indeed, Wilson advocatesits employment as an mimediate measure in 
all cases of fractured calcaneus where the displacement is gross 

Crush fractures of the vertebral bodies may be followed by severe 
and persistent pam, despite treatment by prolonged recumbency and 
the apphcation of a well designed brace, and in those cases a fusion 
operation will probably alleviate the disabling symptoms 
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3 Arthrodesis in Paralysis 

^^Tien a joint has been rendered completely flail after an attack 
of anterior poliomyelitis the hmction of the limb can often be con 
siderably improved by arthrodesis The method is of great \alue in 
flail shoulder for example but the operation must be followetl by 
careful after treatment in particular the arm should be kept abducte I 
at a nght angle for eight or nine months or e^en longer Operative 
failures are usually due to the non fulfilment of this essential require 
ment the arm having been allowed to sag slowly down 

Arthrodesis may occasionally be of value m certain cases of spastic 
paralysis In spastic drop wnst for example an arthrodesis will 
substantially improve the usefulness of the hand 

Arthrodesis in the Various Joints 

The Hip Joint 

Arthrodesis of the hip may be employed either for stabilizing a 
weak joint or obliterating a diseased one it is ipplicabJe therefore 
to tuberculosis to the flat! joint which follows interior pohomjelitia 
to old standing cases of coogemta! dislocation to unreduced traumatic 
dislocations and to painful osteo arthntis 

There are two well recognized methods of carrying out the operi 
tion — the mtra articular and the extra articular tbou^ in many cases 
a 'Mc'^Iurray osteotomy gives better and more certain results 
The Knee Joint 

The indications for stabiliziog the knee are e»sentiaUy the same as 
for the hip jomt although it is questionable whether the operation 
should bo undertaken m cases of paralysis since the knee can be con 
trolled verj efficiently by mcchamcal apparatus of the waUong^caliper 
or the knee cage t} pe Arthrodesis of the knee is more difficult lu 
children than m adults and it should be further borne m mind that 
while a knee joint aukylosed m extension is sennceable for walking 
it IS a considerable handicap when the patient desires to sit Kien 
bock indeed refuses to arthrodese a knee joint until after the age of 
14 vears and even then the possibihties are first explained and the 
final decision left entmely to the patient In his experience rclativel} 
few prefer arthrodesis to mechanical appUances 

For all practical p(irpo^es arthrodesis of the knee finds its f^reaUst 
sphere of usefulness m tuberculosis and m destructiv o arthntis (q i ) 
The Ankle Joint 

In contradistmctiou to the knee jomt arthrodesis of the ankle is 
the operation of choice for paralytic derangements as stabihtj can 
rarelj be secured either by tendon transplantation or meclanical 
appliances Frequently arthrodesis may with advantage be supple 
mented by tendon transplantation 

Stability 13 the most important requirement of tl c ankle joint and 
takes precedence over that of movement if complete stabilit) there 
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fore cannot be obtained the operation is not only valueless but 
harmful Before the ankle joint is arthrodesed the condition of the 
other weight bearing joints of the limb should be investigated It is 
essential that these be in a position to co operate and many cases of 
ankle deformity otherwise suitable for arthrodesis will be best left 
alone if the hip and the knee joints are m any way abnormal 
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The various methods of fixing the foot and ankle are discussed m 
detail in the chapters on Pohomjditis and Tuberculosis Formal 
arthrodesis of the ankle joint alone is often employed m cases of mal 
union follovpiag fracture about the ankle an 1 is lescnbed on page 819 
The Shoulder Joint 

At the shoulder arthrodesis is employed principally in correcting 
the flail joint of anterior pohomyehtis As alternatives to the opera 
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tion vanous types of tendon transplantations have beep devised to 
restore mobility to the paralysed shoulder but these are often unsuc 
cessful as it is often impossible to transpose the muscles to a new 
humeral attachment without endangenng their blood and nerve supply 
Eortxmately however the scapula is endowed with strong and activ e 
muscles and when the scapulo humeral joint is ablated the hmb retains 
a considerable range of movement in virtue of those muscles the mov e 
ment now occurrmg between the scapula and the chest-iwll The 
muscles of greatest importance in this connection are the trapezius 
and the serratus anterior and unless they are acting normally the 
operation is doomed to failure 

Arthrodesis of the shoulder should not be earned out under the 
age of 10 but thereafter it should be performed as soon as possible 
in order to preserve to as great a degree as possible the development 
of the scapular the arm and the forearm muscles and so conserve 
the function of the arm 

Occasionally the operation is employed m tuberculosis but co exist- 
mg pulmonary infection may be a contra indication The extra articular 
method of Bnttam is now most commonly used after the acute phase has 
subsided (see p 354) 

The Intra articular Operation A vertical straight mci&ion 
about 6 inches long is made ov er the front of the shoulder joint vv ith its 
centre at the tip of the acromion process The edges are widely reBected 
to expose the upper part of the humerus the clavicle and the acromion 
process The deltoid is separated £rom the latter two structures and 
turned down and the anterior surface of the shoulder joint now presents 
The capsule is incised by a longitudinal mcision and a further transv erse 
cutis made round the glenoid cavity Tbe capsule is widely retracted 
and the whole of the glenoid cavnty and the head of the humerus come 
into view All the cartilage is removed from the glenoid cavuty and 
from the head of the humerus To denude the humerus thorouglily 
the head is pushed through the capsular incision and thence through 
the wound The denuded articular surfaces are then adapted to fit 
each other in the position of abduction The lower surface of the 
acromion process is now freshened and also the lateral surface of the 
head of the humerus Vfter fcactunng the neck of the acromion the 
jomt surfaces are fitted together and secured by kangaroo tendon 
sutures inserted through holes drilled in the head glenoid and 
acromion. 

Bruce Gill and Watson Jones suggest a useful modification of this 
operation both upper and loner aspects of the acromion are rawed 
and then a broad flap of bone is raised from the outer surface of 
the upper part of the greater tuberosity (see Fig 393) and levered 
outwards but not fractured completely the clavicle and the neck 
of the acromion are then fractured and the wl ole acrorato clavicular 
mass IS angled downwards hinged at the part where the bones were 
half fractured and wedged under the humeral flap 
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The wound is closed m ta)ers and a plaster cast apphed which' 
encases the arm and forearm and reaches from the shoulder to the 
pels IS The shoulder is placed in the position of maximum functional 
utihty, I e abduction of 75 degrees with the elbow joint on the same 
plane as the interior surface of the body, and mth the forearm shghtly 
abo\e the horizontal, corresponding to shght lateral rotation of the 
humerus The stitches are removed m a fortnight's time and a new, 



(a) Hie iici ion (b) The artoniton end tbe cl•^iclQ are fractuied and a wedge of bone raised 
from the t umetua (ej The fractured parts are benl down and colored bp the humeral segmci t 

more or less skin tight spica applied , this is a more closelj fitting one 
Since, as the wound is healed fewer dressings are necessary If X ray 
shows a satisfactory position tbe plaster case is worn for four to six 
mouths and thereafter an abduction sphnt is apphed for a further three 
to six months When the plaster is removed, massage and muscle 
exercises are commenced, special attention being paid to the trapezius 
and the serratus anterior 
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'The Elbow Joint 

■Vrthrodesis of the elbow has a hunted ipplicatiou, it is pncti 
cally impossible m children bdoi\ the ige of pubertj, and e\eii m 
adults it IS extremely difficult to obtain sound fixation It may be 
emplojed, howe\er, m conditions which have resulted m flail elbow, 
such conditions include anterior pohoniyeUtis, gunshot wounds with 
extensiv e destruction of bone, and some cases of tuberculosis m winch 
the joint has been rendered flail as a result of a previous excision 

Before arthrodesis is undertaken, the case should be reviewed care- 
fully, and any possibihty of muscle transplantation full) explored 
Further in traumatic and arthntic conditions the excellent results 
which follow arthroplasty should be borne m mind before an arthrodesis 
is finally decided upon 

In this therefore, as in most other orthop^ihc mancEUvres, the 
reqmrements of the patient will be responsible for the ultimate deti 
Sion as to the choice of method In the case of arthrodesis, the choice 
depends on whether the patient requires a strong, stable joint, or a 
mo\ able joint , this, m turn, depends partly on his occupation, aud 
partly on lus other pursuits When the left elbow is flail, and the 
patient nght handed, the joint should be ankylosed In a recent case, 
the present author decided m view of his patients occupation, to 
arthrodese the left elbow, but the patient happened to remark that 
his prmcipal amusement was playing the violin The arthrodesis, 
according!) was not performed, since the violiuist requires to change 
the position of the fingers of the left hand rapidly from time to time, 
and fixation of the elbow would have made this absolutely impos 
sible 

The Author’s Method. The usual poatenor uud hne incision 
is made and the skin flaps reflected The tnceps is detached from 
the olecranon and reflected upwards, care being taken to preserve 
the ulnar nerve The forearm muscles arc stripped from the proxiiual 
end of the radius and ulna, if possible without damaging the under 
lying penosteura, and the lower end of the humerus which is usuali) 
sclerosed is then completely resected 4. cuff of ponoateum is then 
reflected upwards from the end of the bone and the portion of the 
shaft now exposed squared off by filmg The position of the ankylo-is 
is now decided upon, and, while it is usually impossible to obtaui the 
desired position absolutely, yet with a certain amount of trouble a 
satisfactory arthrodesis, either m supination or m pronation, t.m 
usually be secured 

The position havaug been deaded, attention is turned to the upper 
ends of the forearm bones These arc usually found to bo fused 
together by a ndge of bone, or connected by strong fibrous tissue 
These connections between the radius and ulna should, as far as pos- 
sible, be preserved Using a small, fine, frame saw, inth a detach 
able blade, a square aperture is now nude m the radius and ulna as 
near their proximal ends as po&sible The lower end of the humt.ru3 
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13 tJien inserted into the and secured m place by a piece of silver 
wre The wre should be knotted in front of the joint as in this 
•utuation it 13 less hkely to cause pressure and consequent irritation 
or necro'is of the skin The cuff of periosteum is turned down 
wards and sutured o\er the line of union to the periosteum of the 
forearm bones The triceps muscle is turned bacl and provides an 
adequate muscle covering 

The arm is immobilized in a plaster case which extends from the 
wnst to the shoulder and chest In about three to six months the plaster 
IS remo\ed the stitches cut and a smaller case applied to include the 
arm and forearm This remains on for three months and thereafter a 
shng 13 woni and daily phjsiotJierapeutic treatment employed 
The Spine 

Spinal fusion is commonly earned out m tuberculous disease and 
in Vmenca is also uidely practised m the inuncdiate treatment of 
crush fractures of the vertebrae Lumbo sacral and sacro ihac arthro 
descs are also becoming increasingly popular as remedies for low back 
affections For sacro iliac arthrodesis the most satisfactory technique 
would appear to bo that of Smith Petersen wlule for the other seg 
inents of the spine the operation of Albec is to be specially com 
mended The technique of these operations is described m their 
appropnate place 
Other Joints 

Methods of operative fixation ore not necessarily restricted to the 
larger joints Indeed the clficient fixation of certain of the small 
joints may bo a matter of supreme importance m preserving the fimc 
tion of the hand or foot Naughton Dunn s tarsal arthrodesis for 
example is one of the most notable contributions to the surgery of 
poliomyelitis 
The Wnst 

Arthrodesis of the wnst is indicated ivhen the jomt is flail when 
It 13 ankylosed in faulty position and m painful arthritis a sequel of such 
conditions as un united fracture of the scaphoid Ivemboch s disease and 
also following tuberculous or infective lesions 

In a paralytic flail wrist with good finger function tendon trans 
plantation is a preferable procedure and arthrodesis should be under 
taken only when transplantation fails 

The grasping power of the fingers is considerably greater when the 
wrist IS m a position of dorsiflexion so that m spastic drop wnst the 
function of the fingers la improved by ankylosis of the wnst m dorsi 
flexion Probably the best operation is Bnttam 8 modification of the 
Albee operation in which the jomt is arthtodesed m dorsiflexion This 
operation does not interfere with the power of prouation and supination 

The Bnttam Operation A straight incision is made on the dorsal 
aspect of the wrist extending from 4 mches above the joint to 1 inch 
from the proximal end of the third metacarpal The }x>ne3 are exposed 
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and a gutter made for a graft This is about half an inch broad and is 
cut from 2 mches m the radms and extends mto the proximal half of the 
third metacarpal It is conveniently cut with a very sharp osteotome 
which IS also used to excavate into the marrow cavity of both bones under 
the cut ends of the bed The graft is cut with a step at each end so as to 




(t) 
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fit mto the medullary cavity of both radius and metacarpil, a httle 
traction bemg put on the fingers to allow the graft to be le\ ered and 
fitted into its bed When the traction is released the metacarpal oter 
laps the graft and holds it securely, the step m the graft fitting snugly 
into the two medullarj cavities and locking the joint The arm is 
jmmobihzed for four months 

ARTHROPLA&TY 

^Arthroplasty which has crane to occupy an mcrcasingly important 
place m the work of the orthopaidic surgeon may be defineil as i 
recoiistructi\ e procedure which seeks to restore mobility to an aukj lo>cd 
jomt Although joint inobihty may occasionally follow as n result 
of osteotomy the mere division of bone can scarcely be considered a 
true arthroplasty smee the restoration of mo\emcnt is not the main 
objective There is often confusion, too between excision and artliro 
plastj especially m the elbow joint Excision is merclv the removal 
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of sufficient bone to induce a. pseudo arthrosis, whereas arthroplasty 
IS the reconstruction of the component parts necessary to function 
It should be borne in mind that m recotwtructmg joints stabihty is 
of equal importance to free movement, and, if arthroplasty is to 
occupy an important place in operative ortbopcedics both these 
requirements must be fulfilled 

The first attempts at mobilizing joints consisted m performing a 
smiplo osteotomy and preventing subsequent union by traction In 
this way a patient sometimes obtamed a stable, weight bearing and 
movable jomt, but the result was alwaj’s unccrtaiu In the modern 
form of arthroplasty, joint surfaces are formed, and a piece of 
soft tissue mterposed between them, in the expectation that its pre 
seiice will interfere with the subsequent fusion of the surfaces and 
result in the formation of a permanent joint The method has been 
attended by a large degree of success, and is now generally accepted 
as the standard form of operation The justification for the proce 
dure IS based on the subsequent changes which the interposed flap 
undergoes The portion between the bone ends becomes hquefled, and 
a sao or cavity, lined with adventitious tissue, forms which is not 
uohhe that of a physiological joint or bursa 

Various materials may be employed as flaps, lucludmg pedicled 
muscle flaps, pieces of pigs bladder, fascia impregnated with chromi 
cued Sliver, fcee fascia lata, and pieces of the antenor abdommal wail 
of rabbits The mterposed tissue is laid over the new joint sur 
faces and serves in some measure to prevent any gross inflammatory 
reaction in the jomt — an important point since the formation of 
granulation tissue would almost certainly lead to fresh ankylosis 
Certain additional steps ore neccssarj, however to prevent further 
the foruiation of this granulation tissue, since even the most minor 
surgical pzocedurea arc folloired by some degree of mSamniatory 
reaction The most important points m the techmque of arthroplasty 
m this connection are stnet asepsis and careful hjsmostaszs After 
operation complete immobilization of the joint should be insisted upon 
until the tissue reaction has settled down 

Indications for Arthroplasty Arthroplasty may be employed 
for ankylosis resulting from a vanety of conditions but careful 
consideration must be given to each individual case before it is decided 
upon The operation is mdicated only when the mobilization of 
a stiff joint will materially improve the function of a limb, and 
arthroplasty is likely to fall into disfavour, both amongst ortho 
piedic surgeons and amongst patients if the latter requirement is not 
fulfilled 

Certain other factors most be taken into account, however, as 
Hey Groves has pointed out These are 

1 The nature of the causative disease 

2 The nature and extent of the disability 

3 The circumstances of the patient 
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1 The Importance of the Nature of the Causative Disease 
Arthroplasty should be undertakcu onl^ iti ]omts which are biologi 
cally sound le joints which contain no traces of either active or 
latent mflammatibn The operation therefore has theoretically no 
place in the treatment of tuberculous jomts as these can rarely he 
considered soundlj healed and free from nsk of recurrence In an 
ei-ceptional case in which the disease has been almost confined to the 
synovial membrane and in which the bony constituents of the joint 
are sound and healthy a good result may sometimes be obtained 
In bilateral disease of both hips or knees arthroplasty should be 
considered if the disease is healed It is conceivable t^t it might 
be considered in old tuberculous joints cured b^ arthrodesis 

^^Tien joint ankylosis has followed a gonococcal or a pjogemc 
infection a considerable time must elapse before the operation is under 
taken in order that there may be a reasonable assurance that all 
infla mm ation has subsided One to two years is usually considered a 
safe hmit m the case of ankylosis from pyogemc infection 

The results of arthroplasty m rheumatoid arthntis are on the 
whole poorer than m tlie other types of ankylosis because there is 
au ever present danger of recrudescence and it is extremely difllcult 
to control the tissue reaction of such a jomt 

^^he^e a joint has become ankylosed following the reception of 
some severe trauma arthroplasty is the procedure of choice and 
similarly where a jouit has become obliterated by a bou} ankylosis 
as the end result of a violent inflammatory reaction the operation 
may be undertaken with complete confidence 

The result of the operation is to some extent influenced h) tlio 
condition of the chief muscles coutroUmg the jomt If the flexor 
and extensor muscles are well developed and free from toxic atrophy 
or scarnng then there is au excellent prospect of a movable joint 
resulting In the knee for example the condition of the quidri 
ceps IS all important and arthroplasty should never be undertaken 
when this muscle is gxMsly atrophied or where extensive adhesions 
exist between the muscle and the front of the femur 

In addition to the state of the musculature the condition of the 
remaimng soft parts must also be considered particularly when the 
ankylosis has followed severe war injuries If there has been extensive 
destruction of skin or gross mtorference wnth the vessels or nerves in 
the region of the jomt the technical difficulties of the operation inaj 
be so great as to render itmadvisable unless preceded b^ some such 
prelumnaiy operation as a pedicle flap graft or tendon Jcngfhemng or 
stretchmg 

MTien the jomt has become fixed in bad position the deformity 
should be corrected at a previous operation In such cases it might 
be possible to correct the ilignmeit while the artliroplast> was being 
performed but m the majont> of cases the defonned attitude would 
make the operation techmcaU> too diflicult This is particul irlj^ the 
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case m tKu hip joint where ankylosis in flexion and adduction must 
be corrected b) prehminary osteotomy The presence of osteoporosis 
or bone atropliy is unfavourable smee they interfere with the remodel 
ling of the bone for tlie new articulation Alteration of the internal 
architecture such as the presence of a medullary cavity through 
the area of the new joint does not ta\our the formation of a new 
jomt 

Arthroplasty may be said to enter its sphere of greatest usefulness 
in those cases lu which more than one joint is ankylosed According 
to McAushnd where both hip joints are fixed arthroplasty should 
be earned out certainly on one side and possibly on both ^\here 
both elbows are ankjlosed the operation again should be performed 
on each side and when the knees are fixed arthroplasty should be 
performed on one side When both hips and knees are affected — a 
condition not lufrequentlj seen in multiple arthritis — an attempt 
should also be made to mobibze one or more jomts 

2 The Nature of the Functional Impairment Ankylosis m 
good position IS quite compatible with efficient function of the limb 
and unless a movable joint is going to confer some extra advantage 
to the patient artliroplasty should be avoided ^\^lere the position 
of the ankjlosis is bad or where the ankylosed joint is painful or becoin 
mg progressively deformed then tlie operation is definitely indicated 
if the otuer circumstances of the case are appropriate but it must 
not be rashly undertaken In each case the surgeon must decide 
whether the patient’s requirements will not be served best byexasing 
the oflendmg joint and aithrodesmg it in a proper position In this 
connection a sharp distinction must be drawn between the upper and 
the lower hmb In the arm mobility is all important whereas m 
the leg strength and stability are essentials which must not be sacn 
ficed for the sake of movement 

3 The Patient's Circumstances Due consideration must be 
paid to the temperament and social position of each individual patient 
while the age is also of importance The success of the opera 
tion depends upon complete and willing cooperation between the 
patient and the surgeon and the individual must be willing to suffer 
a considerable amount of pain dunng the early days of convalescence 
and to subimt himself to painstaking after treatment It is futile 
therefore to attempt an arthroplasty unless the patient possesses the 
time and the means to undergo this necessary after-care Arthro 
plasty IS attended with most success when undertaken m joung people 
provided the period of active bone growth has passed The age 
period dunng which it may be confidently and appropnately per 
formed is usually placed between the tune active growth stops and 
the age of 40 The prognosis is not favourable m children as the 
epiphjsis may be traumatized at operation and growth arrested or 
distorted 
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Technical Considerations m Performing any Arthroplasty 
Hey Groves has pointed out that in the makmg of a new joint 
there are certain essential and constant procedures to he perfonued 
These are 

(t) The Formation of the Gap Hey Groves stresses the fact that 
sufficient bone n^ust be removed to penmt free movement m the 
desired direction At the same tune care must be taken not to excise 
too much, lest a flail jomt result 

{ii) The Shaping of the Bone ends The bone ends are usually 
roughly shaped by a saw, and then smoothed out by fihng Tlie new 
joint 13 constructed either on the prmciple of a hmge or of a ball- 
and socket joint In making a bulged joint, the articular surface 
must be made as wide as possible, and the two joint surfaces should 
be made respectively convex and concave, m order to increase the 
btabihty 

(m) The Covering of the Bone ends Many methods have, from 
time to time, been resorted to m order to ensure a covering over the 
bone ends In the ongmal types of the operation, the bones were 
allowed to become coated with granulation tissue Hard wax has also 
been employed and, m a sense, it has been satisfactory, for it checks 
the bleedmg and to some extent controls the exuberance of the gnnu 
lation tissue and ultunately, therefore, of the fibrous tissue 

In modem arthroplasties, the preference is for pedicled flaps, as 
these form a satisfactory covenng and at the same time retain their 
blood supply and vitality "When for any reason they cannot he 
obtamed, then a free graft of fascia lata should be employed This 
also retains its vitahty, and is associated with httle or no tissue reac 
tion The bone ends are each generously covered by a flap, which is 
then firmly secured m position 

(lu) The Pretention of Adhesions, and the Production of a Sgnoiial 
Cavity These objects arc best fulfilled when the wound Iieals smootlily 
and rapidly, and when the limb has been subject to sufficient traction 
to keep the bone ends some distance apart At the time of operation, 
it IS essential to secure complete haemostasis, otherwise blood clot foniis 
between the bone ends and later organizes mto fibrous tissue, as a 
consequence of which the new jomt rapidly becomes the site of a 
fibrous ankylosis The after care js also important in this coimcction 
Active movement should be begun early 

(d) The Provision of New Ligaments, and the Pretention of Undue 
Mobility This factor becomes important only m the reconstruction 
of joints whose stabihty depends mainly on the pen articular Iiga 
ments In the case of the hip jomt, for example, where there is httle 
or no lateral stram, the soft parts round the jomt are generally suifi 
ciently strong to compensate for the loss of ligamentous control In 
the knee joint, on the other band, stability is essential, and must bo 
obtained at all costs. To this end, Albee cuts the bones m a V shaped 
manner, so that they fit accurately mto each other and prev ent lateral 
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mobility. Hey Groves suggest^ somewhat estravagantJy, that if 
stability has been seriously compromised, the main ligaments can be 
reconstructed adequately by a further operation at a later stage, 

(t>i) The Bestoraiion of FunUion. To obtain the fullest possible 
return of function, careful and prolonged after-treatment is essential. 
Traction is applied and the joint surfaces kept apart until a new 
synovial cavity has formed. In addition, the application of traction 
ensures that the part is kept at rest. In eight to ten days, when heal- 
ing is presumed to have occurred, graduated movements should be begun, 
but weight-bearing should not be permitted for a consjderable time. 

Arthroplasty of Individual Joints 
For all practical orthopaedic purposes only four joints lend them- 
selves satisfactorily to arthroplasty. The tempero-mandibular joint 
is rarely the site of ankylosis, and in any case is outwith the province 
of the orthopsedic surgeon. In the shoulder, arthrodesis in good 
position gives such good results, especially when the muscles which 
rotate the scapula are strong, that it is usually preferred to arthro- 
plasty. In hand and foot conditions, arthroplasty is not associated 
with much iraprovemeut, save in hallux valgus and haUux rigidus, 
where mobilization of the metatarso-phalangcal joint effectively relieves 
the pain. Attempts at reconstruction of nnkylosed fingers have 
hitherto been unsuccessful, but better results may accrue from the 
method recently described iu which the whole phalanx is excised instead 
of merely a small part. In any case, the extensor tendons are so 
intimately related to the joint capsule that when a small part of the 
head or the base is removed adheaons ultimately occur between the 
tendons and the reconstituted joint, and fresh ankylosis occurs com- 
paratively soon. 

1. Arthroplasty of the Elbow Joint. 

Ankylosis of the elbow joint is common, but fortunately the joint 
is not a weight-bearing one and arthroplasty is usually successful. 
The following are the indications : 

1. Ankylosis following trauma. 

2. Tuberculosis. Tuberculous disease of the elbow is usually mild, 
and readiiy heals under conservative treatment, though, the joint is 
often left stiff and aukylosed. The bone-ends, however, are so often 
healthy that arthroplasty can be carried out with a good prospect of 
success. 

Arthroplasty of the elbow is contra-indicated in men of the labour- 
ing classes, if the ankylosis w in good position, and if they are able 
to carry on their work. In such cases, a fixed joint is stronger, and 
therefore mote useful for hard manual woric, than a joint whose stability 
has been reduced by mobilization. 

' The Method. Arthroplasty of the elbow in its simplest form con- 
sists of a simple excision of the joint ; usually a flap of soft tissue is 
interposed in addition. Successful mobilization after simple excision 
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depends upon tke amount of bone removed, and since there is only 
a narroTv margm between a movable, stable joint and a flail joint 
the operation must always gi\e nse to considerable anxiety It is 
usually impossible to secure an adequate pedicled flap from the neigh 
bourhood of the elbow, and a flap of fascia lata is the more usual 
co\enng selected for the boneei^ 

The Operation A straight posterior vertical incision is made 
through the skin and the flaps reflected The triceps and penosteum are 
detached from the olecranon, and the soft parts fteed from the medial 
condyle of the humerus care bemg taken to preserve the ulnar ner\e 
The line of the bone division is through the lower end of the humerus 
and the bone ends must be accurately adapted The loner end of the 
humerus is modelled into a V shaped projection and the articular sur 
face 13 left as wide as possible The olecranon is preserved, and the 
ulna cut only in such a way as to exaggerate the depth of the sigmoid 
notch The head of the radius is completely removed along nith the 
scar tissue lying round the jomt A flap of fascia lata is now removed 
from the lateral surface of one thigh and suitable portions of it vvTapped 
roimd the three bone ends so as to cover the raw surfaces completely 
To secure accurate attachment between the fascia and the bone the 
flap should be sewn down by kangaroo tendon passed through dnll 
boles or flxed with a purse stnng suture The triceps tendon is then 
sutured to the olecranon and the skm incision closed The arm is 
slung to an overhead beam with the elbow flexed to a nght angle 
By this method the weight of the arm is taken on the hand and this 
usually supphes a sufficient degree of traction 

41bee has suggested a modification of the usual techmquc iii which 
by an elongation of the olecranon process greater leverage will be 
given to the tnceps and indirectly greater stabihty to the jomt An 
incision 4 to 6 mches long is made from just proxmial to the olecranon 
lip down the crest of the ulna (Fig 39o) The olecranon and about 
3^ mches of the posterior surface of the ulna are cut away b} two cuts 
which converge both longitudinally and laterally Tins piece of ulna js 
turned up with its attachment to the tnceps tendon and the joint is 
exposed Its surfaces are cut away and smoothed and then coveretl 
by a piece of fat covered fascia taken from the thigh The si-pantcd 
piece of ulna is then fixed iii position at a higher level than it origin 
ally occupied so as to afford it greater leverage action The arm with 
the elbow flexed is put in a plaster case up to the aulla for six weeks 
after which massage and mampulations are begun 
2 Carpo metacarpal Arthroplasty, 

Ankylosis of the thumb m a bad position is particularly disabling 
It may result from a conniunuted Bennett s fracture Sucecssfui coses 
have been reported by the following method 

A straight mcision is made from the dorsal surface of tlic inter 
phalangeal jomt of the thumb proxuually and passing over the ana 
tomical snuffbox between the extensor tendons The irca of the 
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carpo-metAcarp<\l joint is exposed and the old joint line cut into and 
through \rith an osteotome. The base of the metacarpal is freed and 
may be brought out of the wound to be prepared and filed smooth 
after sufficient of the bone has been removed to permit free motion. 
A strip of fascia lata is wrapped round the head and held in place 
with a pxirse-string suture. After suture of the wound a plaster case 
is applied with tlie thumb abducted and opposed. Active motion is 
begun in fourteen days. 

3. Arthroplasty of the Hip Joint. 

Tills is one of the most important weight-bearing joints in the 
body and the question of arthroplasty, therefore, constitutes a difficult 
problem. 

The Indications for the Operation. The principal indication for 
arthroplasty of the hip is in the ease of bilateral ankylosis, when other 
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factors favour mobilization. Unilateral ankylosis in bad position is 
also an indication, provided the subject is a good operative risk. When 
the general condition is poor osteotomy is preferable to arthroplasty. 
Baer believes the procedure to be a proper one in anlgrlosis following 
gonococcal arthritis or following trauma. He is mote guarded when 
the primary condition has been a pyogenic or tuberculous arthritis, 
and he believes the operation should never be performed in cases of 
osteo-arthritis. 

According to Hey Groves, arthroplasty of the hip is indicated in 
three conditions : 

1. Simple bony ankylosis following old infection. 

2. JIassive ankylosis following trauma, with superadded infection. 

3. Painful osteo-artliritis (see p. 418). 

His operative technique varies with the type of case. He employs 
Jones’s pseudarthrosis in the simple anl^losis following old infection. 
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He divides the femur below the trochanter, maknig the bone cuds 
saddle shaped He then toms in a 'flap of fascia lata In this waj 
he avoids entenng the joint and therefore runs no risk of reauaken 
mg latent sepsis or of inducing fat embohsm For osteo arthritis Hej 
Groves advocates a simple excision in which the diseased bone is 
removed from the head and the neck stump rounded off and filed 
down until its e-vtremity assumes a globular shape V flap of soft 
tissue IS then turned in to cover it 

The more formal method of performing arthroplasty is as follows 
The jomt is approached through a Smith Petersen mcision The 
attachments of the capsule to the neck of the femur should not bo 
stripped smce they carry the important circulation of the epiphjseal 
and periosteal vessels It has been found that wide exposure with 
removal of soft tissues and consequent damage to the circulation may 
cause necrosis of the head with later dissolution The head is detached 
from the acetabular surface of the ihum by means of a broad gouge 
the hne of separation foUowmg the old joint Ime When this hne of 
demarcation is not clearly demonstrable the gouge is entered at the 
point where one supposes the old articulation to have been The 
head IS then completely extruded from the socket roughly rounded 
ofl and Anally flled doivn to make it as smooth as possible The 
acetabulum is then excavated until it is large enough to recei\o the 
new head but great care should be taken to preserve the acetabular 
roof It 18 important to remove as small an amount of bone as pos 
sible m order that the component parts of the joint may be preserved 
at or fairly near their normal size The bone ends having been thus 
prepared any neighbouring fibrous tissue should be excis^ 

The bone ends are next covered over Any of the mat<,naU m 
common use may be employed for this puipose Baer uses the sub 
mucosa of the pig s bladder which la previously chrouucized so that 
it remains in situ for a matter of fifty days Other workers have 
tehed on the abdoimnal wall of the rabbit or other ammal tis&ue 
while others and the author is one are still content to use autogenous 
grafts of fascia lata Whichever tissue is selected the flap should in 
each case be carefully sutured with chronucized catgut to the fibrous 
periosteum of the femoral neck W hile not absolutely essential better 
results are sometimes obtained if the floor of the acetabulum is also 
covered over by a flap The head is then replaced m tlie acetabulum and 
the wound closed without drainage The leg is imraobilized in a plaster 
spica for two or three weeks after which the plaster is bivihcd and 
the patient encoiuagcd to carry on active movements Later ma^aage 
and radiant heat should be aidministered Walking with a traction 
splint and crutches is lUowcd in two mouths and after another mouth S 
interval weight-beanng is carefully and gradually begun 

Smith Petersen s Cap Arthropl^ty (p 418) is now being use 1 more 
frequently than the above method Results of both types hovvever are 
often disappointing 
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4 Arthroplasty of the Knee 

Owing to the structural complexity of the knee ]omt arthroplasty 
m this situation is a difficult and mtncate problem The stability of 
the normal joint depends on its bgamentous support both inside and 
outside the jomt cavity Arthroplasty of the knee therefore has 
previously been regarded with scorn and with scepticism This point 
of view has in modern dajs gradually changed owing pnncipally 
to the excellent work of Putti in Italy and of Albee m Amenca 
both of whom ha\e obtained satisfactory results m a long senes of 
cases 

The most favourable age to undertake the operation is from adoles 
cence to 10 years It is contra indicated m children in irhoin the 
epiphjsis is liable to be traumatized and in whom it is usually impos 
sible to secure proper co-operation m the after treatment It should 
also be avoided m tho presence of much scar tissue or when the skin 
13 adherent to the bone When the limb is shortened by more than 3 
inches tlie operation should be avoided since it causes further shorten 
mg The results arc also uncertain m large obese mdivuduals 

Arthroplasty should be carefully considered m ankylo&is following 
pjogemc arthritis and following trauma It is of value in gonococcal 
ankjlosis and osteo arthritic and rheumatoid arthritic hxatiou 

Hegatding its use m tuberculosis there is a difTcrence of opinion 
Putti and Henderson consider that the operation is definitely contra 
indicated m tuberculosis The present writer beheves that it may be 
pcinussible in specially selected cases where the active disease has 
been healed for a long period Aitbioplasty can also be undertaken 
when the tuberculous disease has been cured by a previously performed 
arthrodesis if the bone shows sufficient recalcification on radiological 
examination In the above curcumstanccs it should be earned out 
only at the patients express desire 

It may also be employed when there is deformity which requires 
correction The latter observation of course refers only to minor 
degrees of deformity and it should be understood that extreme dis 
tortion of a joint is a defimte contra indication to arthroplasty 

The Technique of Arthroplasty of the Knee The operation 
should never be undertaken without the prehminary application of a 
tourmquet which is appbed as high up the thigh as possible so that 
it does not mterfere with the apphcation of a plaster The joint is 
often approached through a Putti s mcision— the so-called goblet 
incision The stem of the incision runs along the quadneeps tendon 
to the upper border of the patella and from that point the diverging 
limbs of an inverted U encircle the knee cap Most surgeons however 
follow Albee and make a U shaped incision round the patella with 
its coucavit) upwards In either event the hgamentmu patell® is 
detached from the tibia along with a generous portion of the tubero 
sity The soft tissue and the remains of the capsule arc now dissected 
offfrom the ankylosed joint and along with the patella and the patellar 
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tendon, are turned upwards to expose completely the anterior and 
lateral surfaces of the ankjlosis 

Campbell tries to conserve a 
portion of the postenor cruciate 
ligament to maintam the cir 
culation to the medial cond)le 
He states that great care should 
also be taken not to interfere 
anth the circulation to the lateral 
condyle by stnpping the pen 
osteum and soft parts from tlie 
bone posteriorly and sea enng the 
lateral ligamentous attachment 
The bone is then divided m 
a V shaped fashion, with the 
apex of the V pointing down 
wards, and the angle between 
Its hmbs equal to 120 degrees 
(Fig 396) The femur is thus 
left with a projecting apex 
The postenor edge should bo 
rounded off to ensure gooil 
Bexion The upper surface of 
the tibia is shaped that it 
presents a correspondiDg 
Fic 396 — Arthropl4«t7 of ibo knee V shaped depression to accom 
ubce»ineUiodcif.«toningth«u>oMw.M»untj- modate the lower end of the 
femur Adaptation of the joint 
surfaces m this waj minimizes to a remarkable extent an> lateral 
instabihty smee the wedge at the lower end of the femur is forced into the 
corresponding tibial notch each time weight is borne on the limb 
After their preliminary preparation the raw bone surfaces are 
smoothed and filed down in order to facihtate motion 1 rectangular 
dap of fat and fascia lata should then be cut from the lateral aspect 
of the thigh This graft is laid over the raw bone surfaces, and 
sutured m position with chromicized catgut If the patella has been 
anl^Iosed to the front of the femur, it may be necessary to mterpo'^ 
a second flap of fascia m this situation 

At the completion of the operation adhesive strapping is applied 
on either side of the leg, and, before the tourniquet is removed, a 
plaster of Pans case is fitted The plaster bandages should be applied 
from below upwards and should be fairlj tight If these requirements 
are fulfilled, the plaster exerts both a compressing and mimobihziiig 
effect and, therefore, has a marked haemostatic loduence 

A weight of 15 lb is now fixed by means of tape to the adhesive 
strapping bands along the medial and lateral sides of the hmb This 
traction is usually continued for about four weeks, after which the plaster 
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IS removed and massage commenced The case, lio^vever may be 
bivahed at the end of ttvo to three weeks and the patient encouraged 
to begin active movement then Weight bearmg, on crutches, may be 
allowed three months after the operation, and thereafter a knee cage 
should be fitted, with the lateral irons extended down and fitted to 
a box m the heel of the shoe This obviates downward shppmg of 
the cage 

If there is still lateral mobihty at the knee after three or six months, 
Hej Groves recommends a second operation, designed to reinforce the 
latenl ligaments Secondary operations may also be required m order 
to divide contractmg bands of fascia or scar tissue which are apt to 
form beside or above the patella, ‘ind give rise to limitation of mov ement 



CHAPTER XX 

AFFECTIONS OF SOFT TISSUES 

GANGLION 

A gangUon is a cystic sweUiog la the neighbourhood of a joint or 
tendon sheath particularly at the wnst at the foot or at the knee 
The cyst is unilocular or niultilocular and contains a clear jellj like 
colloid material or a thick mucinous fluid 

Pathology 

There is usually one large mam cyst either miilocuhr or multilocular, 
to which a senes of accessory cysts of vatymg size are attached The 
wall of the cysts consists of dense fibrous tissue resembbng that of the 
capsule of a joint The hung layer is a smooth sbinmg nhitc membrane 
arising as a condensation of the fibrous tissue of the wall The cysts 
are filled with a thick sticky colourless fluid of the consistency of 
soft jelljt and probably of the nature of mucm They ha\e usually 
no direct commumcation with the joint or the tendon sheaths 

The microscopic findmgs show that the de\ elopment of gangha may 
be divided mto three fairly deflmte stages The first stage is ch irnc 
terued by a large number of spheroidal cells which are closely packed 
together and merged by insensible gradations into spmdie cells of the 
penphery The second stage may possess features of the first stage 
and present a central area which is beginning to take on the character 
istics of a cavity filled partly with a secretion from those cells Soiuc- 
tinies all of the spheroidal cells undergo the mucoid cliaiige at the same 
time so that the mucoid niatenal abuts on the spindle cell tissue It 
IS m the third stage that one finds the changes seen m the w ell de\ eloped 
ganghon In this stage the wall is smooth and of \anablc thickue's 
and the Iming membrane bears an astonishing resemblance to the 
synovial membrane of joints The walls of the larger cysts arc poorly 
supphed with blood V esseU and m many caaes the vessels show a 
marked fibrosis of their wall and narrowing of their lumen Indeed, 
it has been suggested that the vascular lesion is the real ciusc of the 
degeneration the impoverished blood supply being suppo»e<l to induce 
a local impairment of uutntion 

Bundles of nerve fibres ate frequently observ ed passing through the 
degenerated areas These may account for the pain and ttudemess 
which arc so often associated with ganglion formation 
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Etiology 

The observations of Carp anti Stout surest that a mucinous degeuera 
tion occurs m tbe dense connective tissue adjacent to joints and tendon 
sheaths Tins affects the collagen m a number of isolated but closely 
approximated areas and a senes of suudl cysts anse which later coalesce 
to form the larger cysts containing mucin 

The occasional occurrence of mitosis and the great tbickneiss of the 
walls of most of these ganglia indicate that a tissue reaction must have 
been called forth bv the degeneration That this cellular proliferation 
IS directly due to the accumulation of the mucinous fluid is borue out by 
the frequency with which the entire process is arrested by the dispersal 
and absorption or the withdrawal by aspiration of the fluid King 
believes that the process may be regarded as a proliferation of cellular 
structure a disintegration of cells and an accumulation of cellular 
secretion wuth the formation of a cavity He concludes that the pro 
cess 15 nob primarily a degeneration of cellular tissue but a secretion 
of the synovial cells He bcUeves that the chief causes are trauma 
and a constitutional factor 

CusicAL Features 

A ganglion gives rise to swclting mipairment of function and pain 
The swelling may be gradual or sudden m its onset and once established 
IS often found to vary from time to time The size vanes with the 
situation the largest occurring on the dorsal aspect of the wnst and in 
the popliteal region It maj be visibly multdocular but more fre- 
quently it IS smooth and rounded It can be rendered more apparent 
by stretching any tendons to which it is attached The ganglion is 
usually tense but a few are fluctuant 

Pam when present raduates from the site of the swelling and is 
pronounced when the ncighbourmg joint is moved If the ganglion is 
coimected with a tendon sheath a feeling of weakness may be experienced 
in the digits in which the tendons are inserted 

They are met with during the second third and fourth decades 
usually 111 women thereafter they become progressively more rare 
and ate uncommon in old age 

Ganglia ate to be recognized from their situation and their physical 
characters They must be distinguished from tuberculosis of the related 
jomt or tendon sheath fromiipoma myxoma sarcoma fibroma bursitis 
and osteoma 
Sites 

(t) Tie Wnsl On the dorsal surface of the wnst ganglia may occur 
on the radial ulnar or medial aspect They are usually found over the 
articulations between the navicular and the lunate and between, the 
multangulum minor and the capitate They are situated m the interval 
between the extensor polhcis longus lateridly and the extensor digitorum 
communis and extensor indicis on the medial side On the volar aspect 



862 


AFFECTIONS OF SOFT TISSUES 

of the wrist they usually he between tlie tendons of flexor carpi radialis 
and brachio radialis in close relation to the radial artery Thej are 
often intimately attached to tlie flexor tendon and in some instancea 
may be adherent to the skin 

(u) Tarsal Ganglia In the foot ganglia are situated on the dorauui 
in relation to one or other of the mtertarsal joints They are usuallv 
smaller and flatter than the wnst ganglia and are often mistaken for 
a solid or even a boiij tumour 

(iji) Ganglia tn tie Hegion of the Knee It the knee gau{,ha occur 
in the interval between the femur and the leg bones, usuallj on the 
lateral aspect of the joint in front of the tendon of the biceps Thcv 
are distinct from senii luinr 
C}sts but smce the two con ti 
tions are analogous the difier 
eutial diagnosis is of little 
moment They iua\ arise also 
on one or other side of tin. 
patellar ligament m this 
situation tbej ma) grow to a 
considerable size and project 
be) ond the hgameut on each 
side GangUa in connection 
with the knee jomtrma) give 
rise to discomfort and stiff 
ness and so interfere with 
the use of the Imib to a kr^c 
extent 

TBCAXaiLNT 

Man) authonties rcccmi 
mend a preUnunary tnal of 
non operativ e treatment before 
Fio 397 — Ganglion of the Kiee Jo nt radical surgical interference is 
undertaken 

The simplest mode of treatment is the aseptic modification of the 
old fashioned Seton method The overlymg 'ikm is careful!) stcnhicil 
and a needle caxr)ii)g i double thread of thick silkmorm gut J 2 > pas.'*!- 1 
through the cjst The suture is left protruding from both nceillc piinc 
tuxes its ends cut short, and a drying apphed A. week later the 
silkworm gut is removed and the punctures scaled wath collodion An 
aseptic reaction is thus induced and the cyst is obliterated b) granulation 
tissue 

The gangUon may be ruptured by gradual pressure b) the finger 
or by a sudden blow Those attached to the capsule of a joint have 
a thicker connective tissue wall however and arc m addition better 
protected by soft parts so that they are difficult to burst 

The contents may be aspirated and an imtant, such ns tmeture 




A.rrECTIONS OF BURSiE 863 

of io<ljue or carbolic acid lajeefcetl Utenvards a firm bandage should 
be applied 

Guuther has suggested aud practised successfully the injection under 
local anjesthesia of collodion into the ganglion after the contents have 
been aspirated \ tight bandage is afterwards appbed In twentj 
four hours there are signs of slight inflammation with some redness 
and swelhng In tlirec dajs the ganglion has disappeared In the 
hands of Gunther the treatment has alwajs been successful and he 
has had no case of recurrence 

11 hen non operative means have been unsuccessful surgical treat 
raenfc should be instituted The whole of theej-st wall must be removed 
otherwise recurrence takes place Vn extremely careful techmque is 
therefore essential general ansesthcsia strict asepsis and the control 
of hiemorrhage by a tourmqnet The ganglia arising from the capsule 
of joints are intimately adherent to them and usually have a broad 
base so that they can be excised only by sharp dissection If m the 
process the joint is entered the capsule need not be closed but it is 
important to secure complete haemostasis and a firm bandage applied 
after the operation tends to mmimize the nsk of a hiematoma 

AFFECTIONS OF BURS^ 

A bursa is a closed sac hned by endotbehum and contaimug synovial 
fluid It 18 usually situated over a bony prommence in the vicimty of 
a joint or at a point where a tendon or a muscle moves over a projectmg 
portion of bone Bursa may or may not commumcate with the joint 
cavity their function is to lubricate and protect the more deUcate struc 
tuies from pressure Some such as the prepatellar and olecranon bursee 
are constantly present while others such as the burste which develop 
over exostoses and over a kyphus in a tuberculous spine are adventitious 
and develop as a result of continual irntation Amongst the adventi 
tious bursie are the following 

(1) Tatlors anile over the subcutaneous area above the lateral 
malleolus a large bursa often appears m tailors who sit m the 
crosa legged position thus brmgmg this area m contact with the 
table 

(2) Porters shoulder between the upper surface of the clavicle 
aud the skm in those who carry loads on the shoulder 

(3) 11 eater s botlorn between the gluteus maximus and the ischial 
tuberosity 

(4) B imons from pressure of faulty shoes over the medial part of 
the head of the first metatarsal bone 

(5) Calcanean between the insertion of the tendo calcaneus and the 
overlying skm 

(6) KyphUtc over the prominent part of the vertebral spinous 
processes and the skin la some cases of kyphotic curvature of the 
spme 
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Smce buisse are similar m most respects to the sytioi lal mcmhr'iiio 
of the jomts, they are subject to similar types of disease i\hich may 
be classified as follows 

1 Traumatic 

2 Infectious 

3 Syphihtic 

4 Gouty 

1 Traumatic Bursitis 

A blow o\er abursa is followed by an effusion, usually serous, which 
appears rapidly and subsides gradually Repeated injuries of a minor 
nature, such as those that occur m certain occupations, may also produce 
acute bursitis This traumatic or occupational, bursitis, is b) far the 
most common leaion of the burs® The wall becomes so thick, and the 
lining cells so degenerate, that the secreting flmd is no longer absorbed 
and the sac becomes greatly distended, as for example in “ housemaid s 
knee ” It is usually thought that there is some toxic factor at work 
m addition to the trauma smce only a small proportion of those who 
requue to kneel foe long periods ever suffer from pre patellar bursitis 
Symptojis 

If the infiammation is acute, the part is hot, sw ollen, and tender, 
fluctuation can usually be ehcited and the patient is unable to use 
the hrab 

The majonty of cases are chronic m type, and there la a gradual 
accumulation of fluid intlun the sac, conshtutmg the bursal hygroma 
In time the w all of the bursa becomes enormously thickened and fibrosed, 
and there may even be septa runmng across the cavity When the 
thickenmg is extreme a fibrous tumour may be formed, which Js dis 
tmguishable from a neoplasm only by reason of a small cavity which 
persists in the centre of the tumour ’ Loose bodies are often present, 
and may be recognized on palpation 
TREAT11C^T 

In acute cases the condition may subside wath rest and hot fomcn 
tations but when the bursal wall is thickened, the complete sac sliould 
be excised 

2 Infectious Bursitis 

Infection of a bursa may be due to the introduction of \*irulent py o* 
gemc bactena or to a more attenuated low grade type of organism 
The acute form may be suppurative or non suppurative, dtpcml 
mg upon the type and virulence of the orgauiam The source of 
the infection is probably one of the common distant foci of infection 
such as the tonsils the air smuses, or the teeth Chronic gonococcal 
infection is also a common cause, while typical tuberculous bursitis, vnth 
caseation and sinua formation, is occasionally seen The tuberculous 
type occurs chiefly m the pre patellar and sub-deltoid bursae, or in one 
of the buism over the great trochanter 
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Ireatment 

An acute infectious bursitis is treated on similar lines to other inflam 
raatory processes Tlie chronic form which is usually tuberculous 
should be excised 


3 Syphilitic Bursitis 

The pre patellar, the sub acromial and the olecranon bursae may be 
implicated dunng the tertiary stage of syphilis 

Syphihtic bursitis la charactenzed by a primary effusion into the 
bursa, ivluch later breaks down to form sinuses or ulcers In all forms 
of chrome bursitis the blood should be examined and when the Wasser 
mann test is positive anti luetic treatment emplo> ed before surgical 
metliods are advised 


4 Gouty Bursitis 

In association with gout degenerative changes sometimes occur m 
the burs£e usually the olecranon and the pre patellar The bursal wall 
IS the site of a chronic inflammatory change and the lumen is distended 
by chalky deposits 


DISEvlSES OF INDIVroUAL BUES^ 

Bursitis of the Foot and Ankle 
Adventitious bursae may develop over any of the bony prominences 
of the foot and ankle under the stimulus of constant irritation Thus 
an mdustnal or trade bursa popularly known as the tailor s ankle ’ 
maj form over the lateral malleolus 

A retro calcanean bursa is commonly present between the tendo 
calcaneus and the tuberosity of the calcaneus and when distended 
forms a painful fluctuatmg swelling over the back of the heel Similarly 
there may be a bursa between the insertion of the tendo calcaneus and 
the overlying skm and infection of this buma is known as calcanean 
bursitis The symptoms of bursitis in the region of the heel are pain 
and tenderness on pressure which are aggravated by standing and 
walking It IS usually sufficient m the milder cases to remove the 
counter (stiffenmg) from the shoe when walking In obstinate cases 
the bursa may require to be excised and any exostosis shaved off 
(See also p 774 ) 

A bursa is also met with occasionally on the under aspect of the 
calcaneus often associated with a spur — the sub-calcaneau bursa 
When inflamed there is pain and tenderness on the under aspect of 
the heel In excismg the sub calcanean bursa a flap is turned down 
wards and forwards from the heel the buma dissected out and the 
spur, if present removed The buisa most ffequently seen in the foot 
IS that which develops over the exostosis of a hallux valgus 
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4FFECTI0^S OP SOFT TISSUES 


Bursitis of the Knee 

Numerous burs® occur ui the vicinity of the knee joint, m relation 
fo the attachments of the \anous muscles and hgameuts Antcnoi^ 
there are four burs* , these are the supra patellar and the pre patellar 
burss a small subcutaneous bursa sometimes pre'^ent in front of tlie 
tibial tubero&itj, and the infrapatellar bursa betueeu the proximal 
extremity of the tibia and the deep surface of the hgamentum pitelte 

Posteriorly there are two bursa;, one between each bead of ongiu 
of the gastrocneimus and the capsule of the joint They often com 
municate with the joint The bursa between the medial head of the 
gastrocnemius and the capsule sends a prolongation between the gas 
trocnemms and the semimembranosus 
This bursa is often enlarged, forming 
a swelhng at the inner side of the poph 
teal space u hich is spoken of as enlaige 
meat of the semimembranosus buna 
On the medial side there are three 
bursae One separates the tendons of the 
sartonus gracilis, and semi tendmosui 
from the tibnl collateral hgament as 
they cross it The other two separate 
the tendon of the semimembranosus from 
the tibia) collateral hgament medially 
and the head of the tiba lateral!} , and 
ser\e to protect the tendon which is 
sandwiched between the iigauicnt medt 
ally and the condyle of the tibia later 
all} 

On the lateral aspect of the knee 
joint there are three bur'a; — one be 
tweeu the biceps tendon and the fibular 
coUatera! hgament, one between the 
fibular collateral ligament and the pop- 
liteus tendon and a tlunl between the pophteus tendon and the lateral 
condjle of the femur This last buri>a is reall} a tube of s}no\xal 
membrane round the pophteus tendon, like that around the long head 
of the biceps it the shoulder jomt, and therefore communicates with 
the jomt 

Symptoms arise most frequently ui relation to the pre patellar and 
the infra patellar sacs, m the bursa deep to the medial head of the 
gastrocnemius and m those deep to the tendon of the senii 
membranosus 

1 Pre-patellarBursifis The pre-patellar bursa is subcutaneous, 
and la present m ab^ut 90 per cent, of people It usuall} covers the 
lower half of the patella and the upper half of the patthar hgament 
It IS most commonly affected m women of the ser\ ant class, or in those 
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whose occupatioa demands prolonged kneelmg Indeed, eifusions into 
the bursal sac are popularly Inown as “ housemaid’s knee ” because 
m scrubbmg the hands rest on the floor bringing the bursa mto contact 
mth the ground Priests do not get pre patellar bursitis because when 
they kneel m the upnght position the bursa is not brought mto contact 
with the ground 

In adtbtion to traumatic effusions, it is perhaps the most usual site 
for the syphihtic form of bunsitis 

Pre patellar bursitis has to be carefully distmguished from osteo 
myelitis and tuberculosis of the patella , occasionally in the suppuratn e 
type, where there is also necrosis of the superficial aspect of the patella, 
it may be difficult to determine whether the bone or the bursal mfection 
was the onginal lesion The knee joint is practically never involved, 
owing to the dense hgamentous and fibrous structures irhich are niter 
posed between it and the bursa 
XsEATilEN’T 

The treatment of acute bursitis is that of any ordinary infection — 
rest and hot fomentations The fluid may m addition be aspu-ated 
repeatedly, but the relief so obtained is not permanent If the effusion 
suppurates the bursa should be drained by two lateral mcisions 

In cliionic infectious complete excision of the sac is the most success 
ful method of treatment The dissection is performed through a longi 
tudinal incision to either side of the uuddle hne and the knee should 
be immobilized for ten days following the operation until the wound 
has healed , thereafter active function may be resumed 

2 Infra-patellar Bursitis The mfra patellar bursa betw cen the 
upper part of the tuberosity of the tibia and the hgamentum patell® is 
small and separated from the syuovial membrane of the knee jomt by 
a pad of adipose tissue "WTien infected there is pam and tenderness 
o\er the ligament, and the patient is unable to flex or extend the hmb 
completely The tibial tuberosity appears eularged, and there is a 
fluctuating swelling on either side of the patellar ligament most 
marked when the knee is actively extended 

3 Sub -crural Bursitis This bursa beneath the quadriceps 
tendon usually communicates with the jomt and shares in its diseases 
Bhen cut off from the joint it may be affected independently, 
and when distended vvith fluid forms a horse shoe swellmg around the 
patella 

4 Semi-raembranosus Bursitis The bursa between the medial 
head of the gastrocnemius and the semi membranosus tendon is liable 
to become inflamed, especially m gamekeepers and shepherds Its 
apparent predilection for the latter is said to be due to the increased 
amount of knee flexion necessitated by walking through heather and 
gorse 

The lesion is accompamed by pam and hmitation of movement at 
the knee joint The swellmg uaially enlarges distally m an inter 
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muscular mterval, and becomes ebngated or sausage shaped Such 
swellmgs are usually much Iwger than they appear, smce they he under 
the deep fascia , they have been mistaken for vancose \ems 

The treatment is excision 

Bursitis in the Hip Region 

Numerous burs® have been descnbed m the neighbourhood of the 
hip joint, but only three are of any practical significance — the bursa 
overl 5 Tng the great trochanter, the ischio gluteal, aud the psoas 
burs® 

1. Trochanteric Bursitis 

The trochanteric bursa is one of some size which lies between the 
tendons of the gluteus maximus and the lateral surface of the great tro 
chanter In inflammatory conditions, pain and tenderness, usuall) not 
very severe are situated just bebmd the great trochanter , the tender 
ness can be ehcited by direct palpation over the area, or by rotating 
the hmb \Vhcu the bun»a is distended the hollow behind the great 
trochanter is obhterated, and the biub usually rotated laterally to relax 
the gluteus maxmius Passive movement of the hip joint is not painful, 
and there is no fiexioD contracture Bur.>it}s has to be distiugui»hcd 
from an acute epiphysitis, osteomyelitis of the great trochau^, and 
from the inflammatory diseases of the hip joint The bursa is not 
infrequently the seat of a tuberculous infection 
Treatmevt 

In the presence of pus the bursa should be mcised and dramage cstab 
Iishcd The mcision is made immediately behind the great trochanter, 
and care must be taken not to go too far from the trochanter lest the 
sciatic nerve which lies close to it when the hip is laterally rotated, be 
jeopardized 

In non suppurative lesions, rest and physiotherapy are usually 
sufficient Tuberculosis of the bursa is most satisfactorily treated b) 
complete ablation 
2 Psoas Bursitis 

The large psoas bursa lies between the ilio psoas muscle and 
the pelvis Po&tenorly and above, it is in relation to the ilio jwctincal 
eminence and below to the capsule of the hip joint It accompanies the 
femoral nerve and frequently commumcates with the hip joint hen 
inflamed, pam and tenderness are present m the lateral part of Scarpa a 
triangle In the late stage it may suppurate, and fluctuation may thin 
be demonstrated m the same region The swelhng in the triangle may 
be sufficient, indeed, to obhterate the normal mgiunal grooie The 
bursa 13 hable to compress the femoral nerve, aud pam referred doirn 
the hmb and to the knee is common, as in hip jomt disease Tlcxion 
of the thigh 13 painful, and the pam mcreases when the leg is extended 
The diagnosis of this condition from hip joint disease, and from psoas 
abscess, may be extremely difficult 
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Treatment 

The treatment, in acute suppurative conditions, consists of incision 
and drainage, and in chronic infections of complete excision. The bursa 
is best reached by a vertical incision lateral to the line of the femoral 
artery; the fibres of the ilio-psoas muscle are retracted medially to 
expose the distended sac. It should be borne in mind that the bursa 
often communicates mth the joint cavity, and it may be necessary, 
therefore, to drain the hip joint also in purulent infections of the bursal 
sac. 

3. IschiO'gluteal Bursitis. 

The ischio'gluteal bursa overlies the tuberosity of the ischium. It 
is often enlarged in those who require to sit for long periods on hard 
surfaces, hence its popular name of Tailor’s, or Weaver’s, Bottom. A 
fluctuating swelling of considerable size projects on the buttock, and 
may extend doivn the thigh. It causes great inconvenience in sitting. 
The sac may contain a number of loose bodies. 

The condition has to be difierentiated from sciatica, in view of the 
pain which radiates down the leg. A change of occupation will usually 
effect a cure, but if the symptoms are severe or persist, the bursa should 
be excised. 

Bursitis of the Shoulder 

The various lesions of the bursae in the region of the shoulder 
are considered in the chapter on Affections of the Shoulder Joint 
(pp. 673 and 675). 

Bursitis of the Elbow 

Inflammatory infections of the bursaa in the vicinity of the elbow 
are less common than the other bursal infections. The olecranon bursse 
and the radio-humeral buraa are occasionally involved. 

1. Olecranon Bursitis. The upper olecranon bursa separates the 
tendonof the triceps muscle from the posterior ligament of the elbow joint, 
and from the olecranon process, at which point it facilitates the move- 
ment of the triceps tendon over the bone. The bursa is usually so small 
that its presence is not evident. Under the stimulus of repeated trauma, 
however, it may become distended and appear as a rounded swelling. 

The lower olecranon bursa lies betweeu the fascial expansion fmm 
the triceps tendon and the subcutaneous triangular area on the dorsum 
of the ulna. It is large and important. It is frequently the site of 
pyogenic infection, and of traumatic or trade bursitis, the latter con- 
dition being often kno^vn as Miner’s, or Student’s, Elbow. A rounded, 
fluctuating tumour appears over the olecranon, about an inch and a 
half by an inch in size. The distended bursa is not tender, nor does 
it interfere with the movements of the joint, unless it is severely trau- 
matized or infected. Bursitis is sometimes difficult to differentiate 
from cellulitis of the elbow, or acute arthritis of the elbow joint. 
Usually, however, there has been a swelling over the olecranon before 
any question of infection arose. 
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Tecatjient 

The prmnry attack usiially responds to aspu'ation followed b} firm 
compression by bandages or strapping If the swelhng reappears the 
sac should- be dissected out and completely removetl 

2 Tennis Elbow The troublesome and cnpplmg affection of 
the elbow which la common m tho&e who play certain games such as 
teams is considered by some to be due to a radio humeral bursitis , 
the exact pathology of tennis elbow has not jet been determined 
however and other causes have been sought to explam it It mas 
querades under a variety of names Thus it is aLo known as epicon 
dyhtis or epicondjlalgia The condition occurs m others than temus 
players In the hterature it is repotted as occurring among artisans. 

vnohn plaj ers and dancing 
\ masters 

Climcal Features 
\ ^ Rarely it has a sudden 

V 'Ov origm and is accouipamed 

^ bj a defimte swelling over 
the origin of the extensor 
tendons More frequentlj 
It appears after prolonged 
^ and constant exercise 

which has necessititcd 
~ continuous flexion or e\ 

Fio 399— Radial BureUw A pomble cauae of t'^nsion of the elbow, ind 
tfoiua elbow ptonation and supination 

of the forearm Following 
the exercise discomfort sometiraesi amounting to acute pam is felt m 
the region of the elbow Tenderness is present on the lateral or anterior 
aspect of the lateral epicondyle of the humerus and the patient usually 
attributes this to a djght strain The pam is > ery persistent and gi' os 
nse to contmuous annoyance it radiates down the foreinu There I'i 
a sense of weakness when attempts are made to perform lifting nio%c 
ments The condition disappears Avith rest, but recurs if the original 
cai 2 satire occupation is resuined 

Exarmnation shows bttle more than an area of definite ten lerness 
In the great majority of cases the elbow camiot be fully extended and an 
attempt to force tins position is painful On acti\ e mo\ ement with tiie 
wrist palmar flexed there is pain at the site of the lesion jiarticulirh 
when the forearm is pronated and the elbow extended 

The many different theones about the pathology of the condition 
correspond to some extent with the different methods of treatment 
Those which have gained the widest acceptance refer the condition to 
traumatic periostitis or to a tear of the ongm of the common extensor 
with a secondary toxic fibrositis supenemng , m a few cases there is 
an actual bursitis or there may be a hypertrophj of the synov lal fringe* 
Elmslie emphasizes the importance of toxaemia in ciscs of tennis 
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elbow He found the condition most common after the thirty" fifth year 
of age and he states that in his own case hia symptoms subsided after 
the evacuation of a tooth abscess lls>o m one case m which he per 
lormed an exploratory operation he fouiul arthritic changes in the 
posterior aspect of the joint X ray ei^amination iisijaliy offers no 
solution or there maj be some irr^iJanty or haziness of the lateral 
aspect of tlie lateral epicondyle 

Tbewmeyt 

It IS commonly agreed that m the acute cases rest or at any rate 
abstention from tennis or whatever is the causative factor will bring 
immediate rehef and ultimate cure This is how ever slow In addition 
to -abstention from games the hand should be placed in a cock up spimt 
to relieve the extensor tendon from tension Various types of physical 
treatment — short wave therapy radiant heat etc — may be combined 
with the rest but the effect of this u> probably psychical 

’lIiUs pointed out that many patients witli tennis elbow had been 
reheved % osteopaths and bone setters He also observed that m 
patients with tennis elbow when the forearm was fully pronatod and 
the wnst and fingers fiexed there was considerable limitation m exten 
Sion at the elbow By mampulatmg the elbow into complete extension 
and keeping up pressure over the media) epicondyle with the hand and 
forearm m the above position so producing a certain amount of adduo 
tion he was able to relieve the symptoms m every case Where the 
symptoms w ere of long standing he advocated the use of an an®sthetic 
In ^0 typical successful case the mampulation is accompanied by an 
audible click Oynax uses deep massage before the manipulation and 
repeats the treatment four times at daily intervals 

Operative Treatiient 

When the condition is thought to be due to bursitis or to periostitis 
operation may benefit the conditaon It may be wise to give a pre 
hminary injection of procaine right down to the bone over the tender 
spot and to observe how far this relieves the condition Often this may 
succeed in cunng the condition The actual operative procedure con 
sists in cuttmg down to the bone and raising the origin of the common 
extensor tendon together with the penosteum In exceptional cases an 
adv entitious bursa or a hypertrophied syuovial fringe is found and this 
should be removed 

The author beheves that the condition is due to tearing of the in 
sertion of the extensor tendons aggravated by the deposition of some 
toxin in the traumatized part Aftera reasonable penod of conservative 
treatment consisting of rest strappmg of the elbow and diathermy 
the condition is operated on if symptoms still persist Tlie affected 
area is exposed after the area of tenderness has been carefully dehneated 
The muscular insertion is erased from the epicondyle and sometimes 
even a small portion is excised This treatment has been uniformly 
successful and the author beheves this to be due to the subsequent 
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deposit of scar tissue m the affected region securely refizing the muscular 
ongm 

DUPUYTRENS COI^TRACTION 

DupuytrenvWas the first to describe the characteristic and common 
affection of the palmar fascia now knovm as Dupuytren’s Contraction 
The disease begins insidiously and without apparent cause It results 
in the progiressive shortening or contraction of the iascia, and lias a 
special predilection for the ulnar side of the hand The male members 
of successive generations are often the vuctims 

Pathology 

At first only the fascia shows any pathological change , ultimate!), 
however, the overlymg skm becomes involved As the finger m con 
sequence becomes more and more acutely flexed, the conformation of 
the ]oint surfaces is altered The earhcst mamfcstatiou is an isolated 
nodular thickenmg seen usually m the hne of the flexor tendon of either 
the nng or httle finger or both Later fresh nodules nny appear m 
the fascia over the other flexor tendons, but the middle and index fingers 
are rarely affected The skin on the distal side of the pnmary nodule 
IS drawn up into a fold and after an interval the finger or fingers he* 
come progressiv ely flexed at the metacarpo phalangeal and the proximal 
inter phalangeal jomts the distal joint is held in rigid extension 
Eventually the finger becomes so bent that the tip is permanently m 
contact with the palm and the power of extension is completely lost 
The palmar fascia at this stage can be seen and felt to stand out as a 
promment taut cord closely a^erent to the overlying sbn The flexor 
tendons and their sheaths are unchanged, but the joint surfaces of the 
affected finger may show pressure changes m advanced cases, and the 
joint capsule is usually contracted to a considerable extent on its flexor 
aspect The contracted capsule indeed, may prove a senous obstacle 
to full extension, even after the fascial contracture has been adequatcl) 
relieved 
Histology 

^leyerdingetsl points oat that sigosof inSaimiatioa, prohferatioDo! 
capiil^es and fibroblasts with marked perivascular infiltration affect 
chiefly the skin subcutaneous tissue and interstitial connective tissue 
The palmar fascia is remarkable, however, for the fact that within its 
fibres there is evidence of an active prohferation of fibroblasts v\ ithout 
other signs of infiammation The process progresses through the c)cle 
of fibroblastic proliferation and then deposition of collagen fibres which 
contract and compress the fibroblasts and the final picture of avascuhr 
scar tissue results 
Incidence 

Dupuytren’s contraction is most common m the later decades— a 
fact borne out by statistics from various workhouses, where it is present 
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in about 18 to 20 per cent of the male, 
and m from 2 to 4 per cent of the 
female inmates One or both hands 
may be affected , when bilateral the 
condition usually starts on one side 
some time before the second becomes 
implicated Any of tlic fingers may 
be iniolved, but the ring finger suffers 
most, with contraction of the little 
finger only shghtly less frequent 

EnOLOGY 

The cause of the palmar contrac 
ture 13 still unknown Dupuytren be 
he\ed that trauma was the essential 
etiological factor, and, in support, of 
this, it is a fact that patients almost in- 
variably ascribe tlie condition to some 
injury or hurt, either single or repeated 
Usually, honever, a considerable time 
lias elapsed between the trauma and 
the first signs of palmar contracture 
Not infrequently, too, the patients who imagine their trouble origmated 
in injury ate industnal workers, to whom the occupational nature of 
the disability wilt result m financial gam at the expense of their eiii 
plojers 

The traumatic theory of ongin is not very adequately supported by 
statistics The error is not by any means confined to workers indeed, 
it occurs in those who do little or no manual labour at all Furthermore, 
it commonly affects the left hand, even m right handed workmen, or 
both hands In view of these incontrovertible facts, it is difficult to 
beheve that trauma is an essential factor 

Guerm behoed it to be due to some “ constituiioml vice," such as 
gout or rheumatism and his theory had many adherents despite the lack 
of convincing proof 

There is a staking histological resemblance of the fibroblastic pro- 
cesses m Dupuytren ’s contraction to other locahred fibroblasias such as 
keloid and fascial desmoid fibroma of the abdominal wall The con 
comitant occurrence in some cases of Dupuytren ’a contracture of thicken- 
ing and contracture of the plantar fascias and of induration of the perns 
seem to suggest that there may be something in the theory of a con- 
stitutional predisposition or diathesis 

The question of heredity, on the other hand, adimts of no dispute , 
the deforimty has been constantly noted to affect several generations 
of a family The importance of hereditary influences m causing the 
contracture have not been elaborated 
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atfections of soft tissues 


Symptoms 

Tile first sign of the contracture is the appearance of a small hard 
nodule m the palmar fascia overlying the head of one of the mctacnrpals. 
Thereafter the patient notice a prc^essively increasing flexion con 
tracture, most commonly of the nng finger Eventually the nodule 
disappears and is replaced hy a narrow cord hhe band of contracted 
fascia Gradually other fingers may show some degree of flexion and 
the overly mg akin becomes puckered and bound dovcn to the contncted 
fascia Tie flexion of tie fingers is due to the cantcactioa cf the slips 
or prolongations which pass from the mam palmar fascia to the digits , 
these digit'll bands do not reach as far as the terimn'il phalanx, so thit 
the tenmnal mterphalangeal joint remains extended 

Pam is uncommon Occasionally a dull, achmg sensation may he 
felt in the palm and at tunes the nodules are distinctly tender 





Tio 401 — Coogeoital Contraction of the little finger 
The metac&rpo phalangeal Jo nt U extended nhercas In lie D pujlcena Ijpe tUla Julnt U SeXed 

DUC^OSIS 

Dupuvtrens contraction must be distmguLshed from — 

(а) Coutractions due to mjuiy or infection 

(б) Congenital contractions 

(c) Spastic contractions 

The first group can be readily recognized from the Iiistoty , while m 
tie spastic type tie long flexor tendons are tie structures pnncipall} 
involved so that when the wnst is fully flexed, to relax the shortened 
tendons the finger can be extended In both congenit il and spastic 
contractions too, the inetacarpo phalangeal jomt may be fullv or even 
hyperextended 

TBt4TUENT 

In the early stages exercises involving liyperextension of the fingers 
should be prescribed and the patient should be taught to straighten the 
eontractmg finger lumself at regular mtervals One of the best incthcKla 
of so doing 13 to place the fingers, as fully extended as possible and with 
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theic palmar surface down under the buttocks while sitting down on 
a hard chair The patient thus sits on the hand 

When the lesion is fully established, such conservative measures are 
likely to prove unavailing and recourse must be had to operative 
measures 

Operative Treatment 

Only two methods need be considered — 

1 Subcutaneous fasciotomy 

2 Excision of the affected fascial bands 

The ultimate choice of procedure will depend on the nature and the 
sev enty of the contracture and on the patient s general condition The 
minor operation is useful in mild cases or in those where the mam dis 
tnbution of the contracture is bmited to a single finger and the fascial 
thickening takes the form of a prominent localized band It is also of 
value when the age or circumstances of the patient prohibit the more 
complete procedure 

After the subcutaneous division of the fascial bauds prolonged and 
assiduous after care is essential if the first improvement is to be mam 
tamed Despite this the contracture is liable to recur since the offend 
mg structures have not actual!) beeu removed 

The radical operation has the virtue of completely disposing of the 
affected tissue and it must still be considered the method of choice in 
severe cases when the patients other circumstances permit of it 

1 Subcutaneous Fasciotomy The procedure is earned out 
under a local amesthetic A small sharp tenotomy knife is inserted 
through healthy skin and directed towards the tightened bands which 
are then divid^ The operators finger should rest on the surface at 
the site of the division to prevent accidental buttonhohng of the skm 
A sufficient number of fasciotouues is performed to permit the complete 
correction of the deformity, and a splint is thereafter applied 

2 Excision of the Affected Fascia This operation is the radical 

one and the one of choice lU cases that permit of it 

Koch has laid stress on certain factora the correct choice of in 
cision , the use of a bloodless field in operation complete removal of 
hopelessly involved skin and wide removal of palmar fascia well bejond 
the obviously involved area care in the dissection to protect the digital 
nerve and blood vessels the use of a free full thickness graft careful 
bamiostasis and careful asepsis He uses an angled mcision down the 
hypothenar eminence to the head of the fifth metacarpal and then 
transversely across the palm at the level of the metacarpal heads 
^\ here the finger is affected a straight incasion is used on the ulnar side of 
the digit 

In slighter cases a longitudinal incision may be used over the con 
tracted cord 

The skin flaps are carefully and widely reflected to expose the affected 
fascia care being taken not to buttonhole the skin The tense palmar 
fascia IS divided at the highest possible level, which should be on a line 
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with the i\eb of the outetretched thumb It is then separated from its 
deep attachments by sharp dissection, care being taken to avoid injuring 
the digital nerve 

The digital nerves he between the two layers of palmar fascia and 
are completely surrounded by the fusion of the lasers The nerves 
must therefore be carefully dissected from it, starting from tlie normal 
area provimally 

As the detachme,nfc proceeds tonards the web of the fingers, the 
shps of fascia that pass deeply with the transverse metacarpal hgament 
should be identified and divided 

In the cases where the capsule of the interphalangeal joint is badlj 
contracted excision of the head of the proximal phalanx may be necessaij 

If the viabdity of the skm is m doubt, it is better to excise the 
suspected portion and complete the defect with a graft, rather than 
to nsk necrosis Koch advocates a free full thickness graft for this 
purpose and believes that a more extended use should be made of the 
method than hitherto 
Post-Operative Treatment 

Ilifuch depends on the care with vvhich the post operative treatment 
la earned out particularly in the case of the subcutaneous fasciotoiny 
method 

A splint 18 worn for seven or eight days Thereafter iii the case of 
the smaller operation, it is discarded dunng the da), but worn dunng 
the mght for a further penod of several weeks The patient should be 
instructed to extend the affected fingers repeated!) dunng the da)*!!!!!?, 
to avoid recontraction After a month or so the hand should be care 
fully re examined to ensure that all the contracted tissue has been 
severed Frequently tmy slips will be found to have escaped notice, 
and will ultimately, if left spoil the efficacy of the whole operation 

If the excision has been complete, itis umiecessary to retain the splint 
for longer than a week The stitches, however, should not be removed 
for a further week or ten days as the palmar skin is thick and heals 
slowly Active movements of the hands and fingers should be begun 
as soon as the skin is soundly healed 

INJURIES OF AIUSCLES 
Rupture of Muscle 

A muscle may be ruptured as a result of a vaolent contraction, or by 
sudden relaxation or elongation when it is m a state of contraction, or 
by a direct blow sustained when it is actual!) functioning It may 
occur when the muscle is in strong contraction and the group of antago- 
nistic muscles are suddenly and unexpectedly brought into action The 
muscles moot commonly affected are the short extensors of the toes, 
the gastrocnemius, the plantans, the tibiahs postenor, the rectus femons, 
the biceps humen, the deltoid, the trapezius, the stemo mastoid, and 
the abdominal muscles 
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The site of the raptxire may be eitber m the muscle belly itself 
or at the musculo tendmoua junction Ifc may be complete, partial, or 
only a feu fibres may be tom A hfematoma forms betiveen the 
divided ends, and is gradually absorbed, and replaced by scar tissue since 
the muscle fibres themselves do not regenerate Afterwards, when the 
muscle belly is brought into action, there may be a visible prominence 
above and below the level of the rupture The contractile function of 
the muscle is slightly dimmisbed, and, if severe the motion at the 
associated joints may be bniited, and deformity may arise as the fibrous 
tissue contracts 

At the moment of rupture tlicre is a sudden sharp and stabbing 
pain, as if from a direct blow, a sensation of sometlung giving way, 
and immediate disability Sometimes an audible snap may be beard 
The part is swollen and painful on movement, while ccchymosis appears 
m the sloa at the point of rupture A gap in the muscuhr continuity 
may actually be palpable 

Treatment 

In the incomplete variety, where the line of rupture cannot be pal 
pated, the part should be immobilized in a position which relaxes the 
alfected muscle, the aw ellmg being controlled by strapping, or by a firm 
bandage After a few days graduated movements may be allowed, and 
massage uistitutcd Faradtc stiinulatioo is also useful 

In minor injuries, if treatment is begun promptly, full recovery of 
function is the rule, except in the case of the posterior spmal muscles 
where symptoms may persist for a long pen^ In these cases the 
delajed recovery may be due to painful adhesions in the scar, and jndici- 
ous mampulatioti may therefore prove beneficial 

IVhen the rupture is complete, immediate suture is essential, assum 
ing that the patient is of suitable age and physique This is especially 
nece&sary where the rupture has been at the musculo tendmous junction, 
as m the gastrocnemius The post operative treatment entails mi 
mobihzation until union is firm, followed by physiotherapy of an 
appropriate type 


INdURfES OF TENDONS 
Tendon Rupture 

A single tendon may be ruptured by violent muscular contractions, 
or severed m peuetratmg wounds Lawratmg wounds and severe con- 
tusions may also result in the division of one or more tendons especially 
where the wounds ate situated on the volar and dorsal surfaces of the 
wnst 

Subcutaneous rupture may result from the sudden over stretching of 
a muscle, the muscle belly itself remauung mtact The tendon may 
also be torn away from its point of insertion, with or without an accom 
panying fragment The term “ dis insertion ” is given to this typo of 
injury. 
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Phtt has divided tendon ruptures into two mam groups 

1 The common tj pe, produced by a sudden pow erful over stretclimg 
of the muscle while m a state of contraction 

2 The less common and more insidious form, where the tendon 
apparently ruptures spontaneously This occurs m certam tendons 
which occupy a bony groove Here the rupture is determuied by 
friction of the tendon, which gradually leads to attenuation until the 
tendon ultimately snaps across m response to a comparatively trivial 
violence It occurs prmcipally m the extensor polhcis longus and in 
the long head of the biceps braclm 

Tendon ruptures may also be classified according to the site of the 
lesion 1 e at the musculo tendmous junction, m the tendon itself or 
at its point of msertiou 

The symptoms and treatment of such le&ions are identical with those 
ofruptuxeofamuscle When the tendon is essentialfor theprcservation 
of function immediate operation should be undertaken The ends are 
identified and approximated, the suture bemg earned out with Imen 
thread It is to be remembered that, la cases of complete division 
the proximal end quickly retracts and a considerable gap may be present 
from the moment of mjury, especially m the flexor tendons of the 
fingers 

In the case of old mjunes, much can be done by a carefully pUiincd 
reconstructive operation The tendou is carefully dissected out and the 
scar tissue removed Adjacent tendons should also be freed from the 
fibrous tissue and gaps, when present, should be remedied by the m 
sertion of a free graft of teudon or fascia lata In spite of the most 
careful operative technique, however, the results of operation m oM 
tendon mjunes are franUy disappomtiag 

A COySIDERATIOiV OF THE COMMON TENDON RUPTUEES 

Dis - insertion of the 

Extensor Tendons of the Tr^mznt of 

Fingers (Mallet finger) 

The tendon to the extensor 
digitonim communis is some 
times avulsed by sudden forced 
flexion of the ter min al phalanx 
such as 13 caused by a blow on 
top of the finger at cncket or 
baseball It seems that it may 
also happen with very shght 
violence, as m the case of a 
housewife makmg up a bed 

The tendon is usually com 
plctely detached from its mser rio 40i — V^-ulsion of ibo Eitcnsor Tendon 
tion into the distal phalanx, of tbe rmger 
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and it may carry vrith it a tiuy flake of bone. Considerable swelling 
develops within the first few hours and tends to obscure the fact that 
the terminal phalanx is unable to move, so that not infrequently the 
case is seen only at a late stage, when the patient is unable to extend 
the terminal phalanx. Then the persistent flexion of the phalanx pro- 
duces the typical mallet finger. 

The swelling disappears slowly and the finger is painful for some 
time. Frequently, in addition to the flexion at the distal interphalangeal 
joint, the proximal one is fully extended, so that the finger is unsightly, 
and awkward in use. 

Treatuect 

Good results follow prompt conservative treatment. The terminal 
phalanx should be rigidly immobilized in a plaster-of-Paris case in a 
position of hyper>e.xtension for at least five weeks. Smillie suggests the 
preparation of a tube of plaster formed by rolling a piece of cellona 
bandage about 2 feet long iuto a tube of such diameter as roughly to fit 
the finger. The tube is put ou dry and the hand placed in water. The 
patient then presses the tip of the finger backwards with the poiut of his 
own thumb. This will secure hyperextension of the terminal joint with 
full flexion of the middle joint of the finger. It is held thus until the 
pUster is dry and is worn for three to five weeks. l\Tien it is removed, 
graduated movements are begun, but if there is any tendency for the 
flexion to recur a further period of fixation should be advised. 

This method of treatment is sometimes successful even two or three 
weeks after the date of the accident. Operation may be necessary m 
compound cases and in certain old cases which have been overlooked 
or neglected. An attempt should be made to stitch back thetendonaiul 
its insertion into the parent bone after freshening the fractured surfaces. 
An X-ray should be taken after the accident since if there is no frag- 
ment of bone avulsed it sometimes happens that tags of tendon obtrude 
into the joint and in such cases it may be wise to operate, disentangle 
the tags, stitch into place if possible, and thereafter immobilise in 
plaster. In cases where treatment is unsuccessful, the patient may be 
given the alternative of keeping the fiuger as it is or of having the 
tenninal joiat arthrodesed in a position a little abort of full extension. 
Injuries of the Biceps. 

Jlost commouly, when the biceps ruptures, the lesion is situated at 
the attachment of the long head, either in the bicipital groove — au extra- 
articular rupture — or at its origin from the upper margin of the glenoid 
cavity — an intra-articular rupture. Rupture of the biceps insertion at 
the elbow is exceedingly rare, but Flatt records a case in which it was 
avulsed from the tuberosity of the radius. 

The tendon of the long head may be ruptured by a sudden over- 
stretching as in lifting a heavy weight, or it may appear to give way 
gradually and spontaneously after adhesions between the tendon and 
the shoulder joint have led to its pK^jressive attenuation. Rupture 
may be preceded by au actual dislocation of the tendon from its groove. 
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SvfilPTOMS 

The patient usually feels a sharp pam on the top of his shoulder 
extending down the anterior portion of the arm to the elbow Some 
hear and feel a sharp snap like the crack of a whip, but where a rupture 
occurs in a tendon already altered by disease the final rupture may 
occur without the knowledge of the patient His only complaint may 
be that of weakness of the arm and a vague feelmg of discomfort m 
the shoulder, attributed to xheunjatism If the rupture occurs in the 
tendon of the long head and is complete the belly of the muscle will 
be draivn towards the elbow aod will bulge m the lower third of the 
arm If it occurs m the lower tendoo, the bulging -will be seen in the 
upper third of the arm, and the whole muscle will be drawn up towards 
the shoulder ^Vheu the arm is extended passively the tumour becomes 
smaller but does not disappear There may be an extensive ecchymosis 
in the region of the biceps, especially in lesions of the muscular bellj, 
but this discoloration may be absent m lesions of the tendons With 
the arm at rest, the tumour is felt to be soft and mobile and not adhcreut 
to either skin or the deep tissues On fiexion of the forearm, cspeciallj 
against resistance the tumour enlarges and hardens There may be 
some tenderness on pressure and sometimes pain The abnormal per 
ceptibihty of the tendon of the long biceps, felt under the anterior 
border of the deltoid, is of pnme diagnostic importance, for ordinarily 
the tendon ceases at this junction and loses itself in increasing spindle 
belly mass 
Duo>osis 

The symptoms which accompany the disabihty as well as the type 
of onset and the findings on exammation are valuable These are 
detected easily by inspection of the shoulder and arm (shape, deformity, 
abnormal tumour, hollow, and eccbymosis), by palpation w hich coufirms 
the site, shape, volume, elasticity and hardness of the tumour, by 
abnormal perceptibihty of tbe teodou, and by examination of the 
function which is more or less impaired The classical signs of this 
rupture are Heuter’s sign (pam m the shoulder when the supinatcd 
forearm is flexed) , Pagenstecher’s sign (subluxation of the humeral 
head upwards and medially) , and Cniveilhiers’s sign (elevation of the 
humeral head) Although noted the author believes these signs to be 
more of theoretical interest than of practical value 
Treatjievt 

Occasionally good functional results are obtauied by conservative 
measures, but often, even in the case of partial rupture, loss of function 
IS very marked Operation is therefore advisable An incision is made 
m the arm where one expects to find the lesion If the long head is 
ruptured at its attachment to the hp of the glenoid or near its upptx 
end, the ruptured tendon may be sutured to the temlon of the short 
head or to the coracoid process WTiere tbe tendon is too short for 
tins, it may be possible to insert it to the floor of the sulcus mter 
tuberculans, after roughening the floor of the latter This is done by 
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splitting the tendon and fixing it firmly through holes made m the 
back of the sulcus \Vhere there is some loss of tendon at the lower 
part it may be necessary to resort to a transplant of fascia lata If 
the rupture occurs m the muscle proper in addition to sutunng the 
muscle one should overlap a lai^ &scial transplant for reinforcement 
For the repair of a rupture of the lower end tu o methods have been 
employed — fixation of the tendon on the radius with a nail or if this 
13 not possible suture of the tendon to the neighbouring soft tissues 
In old standing cases especiallj in old people operation is rarely north 
while 

Rupture of the Extensor Pollicis Longus 

Many cases of rupture of the long extensor of the thumb have been 
recorded in surgical hterature The injury occurs either as an isolated 
lesion or in association with a fracture of the lower end of the radius 
Theisolatedtjpe IS seen in kettle drum players, and is said to be preceded 
b} a mdd tenosynovitia It was known to German military surgeons 
{)} the name of Kettle Drummers Pabj When associated with 
fracture the tendon rupture usually takea place some weeks after the 
bone IS injured The fracture apparently leads to some distortion or 
unevenness of the tendon groove so that the tendon becomes adherent 
and thereafter w eakened through gradual attrition Finally it ruptures 
The rupture is recognued through the inability to extend the termmal 
phalanx of the thumb against resistance and by the absence of the sub 
cutaneous bow stnng normally formed by the tendon when the 
thumb IS fully extended The loss of function may also be demon 
stratod by stimulating the muscle belly by the faradic current There 
IS Uttle or no dropping of the terminal phalanx as the distal end of the 
tendon is usually adherent to the lower end of the radial groove 
Treatjievt 

Operation offers the only chance of a reasonable functional result 
In recent injuries end to end suture is usually possible but the ruptured 
tendon should not be replaced in ite groove until the latter has been 
smoothed Its oblique course should be preserved and if necessary 
a pulley constructed from a free fascial graft 

In old standing cases where there is a considerable gap between the 
ends direct suture may be attempted first but if it prove impracticable 
either a free tendon graft should be employed to bridge the defect or 
the tendon be transplanted into one of the tendons of the short thumb 
muscles 

After Treatment 

The thumb should be supported in a plaster case m full extension 
for three weeks Thereafter gradual mobilization is begun due pre 
cautions bemg taken to prevent overstretching 
Rupture of the Tendo Calcaneus 

This IS an accident of middle life and may result from various types 
of trauma It is commonly found in tennis or badminton players 
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and m many cases it occuk when the individual is taking a step 
backwards 

The rupture is usually complete the tendon giving uay through its 
narrowest part about H inches above its insertion The line of ‘iepara 
tion 13 transverse and may be clean likp. an incised wound or ragged 
from the projectmg bundles of tendon fibres The sheath mav or inav 
not remam intact and the proximal end of the tendon rapidly retracts 
The intenor of the sheath rapidly fills with blood and its walls become 
oedematous The plantans usually escapes damage 

Incomplete ruptures are rare except at the musculo tendinous 
junction French vvTiter^ have however described a rupture en deux 
temps where an mcomplete division is converted into a complete one 
by a second mjury some weeks later 
Clinical Picture 

A.t the moment of rupture the patient experiences a sharp pain as 
if he had sustained a blow on the heel There is immediate and con 
siderable disabihty and m a short tune swellmg and tenderness appear 
The patient la unable to walk without experiencing severe pam 

In untreated cases the sheath may become adherent to the retracted 
ends of the tendon and so act as a feeble bond of union enabhug a certain 
amount of muscular contraction to occur The calf muscles remain 
shortened and plantar fiexion is permanently diminished 
Diagnosis 

^\heIe the rupture has occurred only tweDt> four to fort^ eight 
hours before it is seen the examination may be rendered difficult 
by the marked cedema which tends to disguise the gap between tie 
separated ends The following points may be said to establish the 
diagnosis 

1 The presence of a gap into which the finger can be introduced 
and which is mcreased by dorsiflexmg the foot 

2 Unduly high level of the prommence caused by the bellies of the 
calf muscles 

3 An abnormal range of passive doisiflexioa compared with that on 

the unin jured side sign naturally is absent m cases of partial 

separation 

4 Inability to perform or marked hnutation of plantar flexion V 
certam degree of plantar flexion may be obtamed by the action of (he 
peroneus lougus the tibialis posterior and the long fltxore of the toes 
but this feeble effort cannot be compared with the normal inovtincnt 
which follows active contraction of the calf muscles 

Treatment 

\ recent complete rupture should be repaired as soon as possible bj 
operation With the ankle plantar flexed and the knee flextd to relax 
the calf to its utmost the ends can usually be approximated witlioiit 
imdue tension The suture shoukl be earned out with kangaroo hn 
don unless the tear has been a ragged one wlien the sutures in ly cut 
out Under these circumstances a living suture of fascia lata shoul * 
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be eniplo} ed hore\ er pnctjcable the iheath should also be carefully 

restored 

Uter opet'itiou the leg should be immobilized m plaster of Pans 
inth the foot iii full plantar flexion and the knee flexed Three weeks 
later the foot 13 gently brought to the right angled position the plaster 
re applied, and the patient allowed to walk In six weeks the plaster 
IS removed entirely, and the patient allowed to get about m a shoe 
with an elevated lieel Afassage faradism and exercises m walking 
ma) all be usefully employed m the convalescent period 

Operativ e treatment should also be xecoininended m the old neglected 
raptures associated with mstabihty of the leg Several methods may 
then be employed to repair the defect The suture hue may be rem 
forced, for example, by a strong fascial stop, or by the plantans tendon 
which can be left attached to the calcaneus and divided high m the calf 
It may even be necessary to turn down a flap from the proximal end 
in order to obtain apposition A free tendon graft may also be employed 
to bridge the defect In these cases Platt recommends the trans 
plantation of the peroneua longus and the tibiahs posterior into the 
calcaneus at the site of the tendon insertion m order to strengthen 
the bond of union 

Rupture of the Plantans Tendon 

k diagnosis of a ruptured plantans is frequently made but umvetsal 
doubt IS cast ou its occurrence as an actual entity It is more than 
hkely that the condition w hich goes by this name is rather an incom 
plete rupture of the tendo calcaneus, or of some muscular fibres m the 
calf The disability is slight, and responds well to conservativ e treat- 
ment, which consists of tlie appbcation of adhesive strapping to the 
leg the patient being encouraged to walk In some cases a shght 
elevation of the heel of the boot will assist m the disappearance of 
symptoms 

Rupture of the Rectus Femoris 

The tendon of the rectus femons may be torn across dunng a pow erful 
contraction of the quadneeps The lesion is therefore similari n nature, 
wwi otcwia ail aw alleiwative, t.o fiatlwift of the patftUa fiwwi vtiwatwlaT 
violence The fibres are usually avulscd from the upper border and the 
antenor surface of the patella, but a slender strip of the deeper part of 
the tendon may remain intact If the quadneeps pouch is torn at the 
same time a hemarthrosis accompanies the rupture 

The patient is usually past middle age, and the cUmcal features are 
typical of tendon ruptures m general In spite of the integrity of the 
vastus mediahs and lateralis, extension of the knee is quite impossible, 
and there is an obvious gap between the two ends of the divided tendon 
Repair of the rupture by operation should alviays be attempted, 
except in aged patients or those of a bad physique After suture the 
bond of union should be strong enough m three weeks to allow cautious 
and graduated movement of the knee jomfc 
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Wheu operation is contra indicated, the knee should be kept fully 
extended, preferably on a postenor spUnt 
Rupture of the Ligamentum Patella: 

This is the least common of the \anous injuries of the extensor 
mechamsm of the knee In nature and etiology it is similar to rupture 
of the quadnceps and fracture of the patella The upward recession of 
the patella, the absence of the bgament on palpation, and the loss of 
power of extension are the obvious diagnostic signs 

In an early case repair by suture is usually practicable In long 
standing and neglected ruptures, where the ligament has been gradually 
replaced by an attenuated band of fibrous tissue, a new hgainent should 
be constructed \ long strip of fascia lata is passed through a clnll hole 
in the tibial tubercle The two free ends are sutured, under tension, to 
each other and also to the remains of the hgamentous tissue at the apex 
of the patella The knee is then immobihzcd in extension for three 
weeks at the end of which tune active movements of the quadnceps 
muscle and cautious mobilization of the knee joint may be carefully 
undertaken 

Dislocations of Tendons 
The Peroneal Tendons 

Dislocation of the peroneal tendons, upwards aud forwards from their 
normal position behmd the lateral malleolus, is by no means rare, and, 
unless efficiently treated at the beginning, is apt to recur The disloca 
tion may afiect one or both tendons 

The condition occurs usually m older children, and may escape notice 
for some time , frequently a definite snap is felt at the time of dislocation 
and this may attract attention to the lesion 

The dislocation may be either traumatic or the result of a congenital 
malformation of the groove m which the tendons he In paralytic 
talipes calcaneo valgus a s imil ar displacement is occasionally seen 
The displacement usually occurs when the foot is dorsifiexed aud 
abducted 

The signs include local sneUmg and ecchymosis The function of 
the foot IS not seriou&ly unpaired, though the lateral hgainent of the 
ankle joint is usually tom The patient feels as if sometlung had given 
way in the foot, and the tendon or tendons arc then founil to he ovtr 
the malleolus or m front of the malleolus 

A recurrent dislocation, though ofteu causing no disability, H not 
infrequently evidenced by a sbght hmp 

Treatment 

In recent cases the tendons should be reduced, and kept in place by 
adhesive plaster apphed over a felt pad laid over aud behind the lual* 
leolus If the ankle is then kept at rest with the foot inverted for 
four weeks a return of the displacement is unlikely 

In recurrent cases of dislocation there appears to bo a choice of 
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two metliods of treatment In that commonly used by the author 
the peroneal groove behind and below the malleolus is deepened by 
means of a sliding graft of bone from tlie malleolus slid downwards 
Ry means of an osteotome tlie lateral aspect of the malleolus is separated 
ironi the mam bone m a vertical direction and then slid downwards 
about inch or more if necessary and fixed by means of a screw 
nail Excellent functional results follow this operation 

Jones Suggested an operation m which he used a stnp of the teiido- 
c ilcancus to thread through the fibula The tendo calcaneus is exposed 
and a tendon strip 2^ mehes in length and about J inch m width on 
the lateral aspect of the tendon is freed from above downwards and 
left attached at its calcanean insertion The peroneal tendons are 
firmly retracted A hole is drilled transversely through the fibula i 
inch aboie the tip of the malleolus and the tendon shp is passed from 
behind forwards through the dnil hole looped and sutured on itself 
This operation prevents the re dislocation of the peroneal tendon 
therefore inakmg a capable substitute for a retinaculum 

Trigger Finger 

Trigger Finger is a condition m which some obstacle to full voluntary 
flexion or extension of the finger is present and the movement can be 
completed only by assistance* \\hen thus passively moved past the 
positiou in which it is arrested the finger jerks mto the desired position 
with a faint audible snap 

The phenomenon is due to a stenosmg tendo vagimtis of the flexor 
tendons of the finger When the hand is opened and shut the affected 
finger shows a slight range of movement but remains in a position of 
flexion When the digit is passively extended shght resistance is en 
countered until a certain point is reached after which the movement 
IS free 

It usually affects the middle finger of the nght hand particularly 
in womeu the nng finger and thumb are also occasionally affected 

Croh believes the lesion is at the level of the metacarpo phalangeal 
joint where the tendon sheath is nonnally shgbtly narrowed by contact 
of the accessory volar hgament The obstruction may ako be caused 
by a circumscnbed thickening of the actual tendon or by a definite 
thickening m the sheath wall 

If rest m a sphnt for some weeks followed by massage proves in 
effective m tehevmg the condition the tendon sheath may be explored 
Any thickening of the tendon should be excised or when the sheath 
itself is the site of stenosis it should be mcised longitudinally and the 
opening left unsutured 

Stenosing Tendo vagtmtis at the Radial Styloid 

This IS an affection of the tendon sheaths of the long abductor and 
the short extensor of the thumb characterized by fibrosis of the sheath 
and narrowing of the intra thecal lumen 
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It occurs at the pomt where these tendoos pass under the superficial 
dorsal carpal hgament xn the fibro osseous canal immediatel) o\ erljnug 
the lower end of the radius. The tendons in this situation are exposed 
to continual friction, and, since they he superficially close to the skin 
they are also ^ery hable to external trauma 

Etiology and Pathology 

The cause and nature of the condition are imperfectly understood 
It appears that the excessive use of the involved tendon is the most 
likely explanation smce it occurs almost exclusively amongst workers 
who use their thumb a great deal In some instances honeier it 
apparently follows a smgle direct blow In both cases the effect is to 
mduce an mcreased friction between the two tendons and the rounded 
distal end of the radius 4n oederna of the tendon sheath is thus pro- 
duced and this results in a viaous circle since it further increases the 
friction Ultimately fibrosis leads to an actual stenosis of the sheath 
at this point 

Kocher was the first to name the condition Stenosmg Fihto Tcudo 
Vagmitib he noted the fibrous thickcmng of the middle lajers of the 
sheath and looked upon the condition os a hypertrophy of a sninlar 
nature to trigger finger 

The X raj evaminatiou frequently fails to show anj change m the 
uiiderljing bone although occasionally especially m old standing cases 
there may be a deposit of Imie salts at a pomt on the radius which 
corresponds to the site of the stenosis of the sheith 

Clinical Features 

The patient invariably complains of severe pain at the wnst usually 
localized m the regiou of the radial styloid , the pain may radiate into 
the hand and up the forearm The onset has been gradual usuallv 
without any precipitatmg trauma The pam become* so severe ni tlie 
course of weeks or months that the wnst is completely disabled It 
may be neuralgic in character and is very severe at mght It is aho 
aggravated by abduction and extension of the thumb or by pressure 
over the radial styloid 

Examination usually demonstrates a visible swelling in the region of 
the styloid which is cxfr’emely tender to pressure Occasionally a 
cartilaginous like thickening can be felt under the skin wlulc at times 
the periosteum of the underlying radius is also thickeued There i» 
never any redness infiltration, or nse in local temperature, while crepitus 
on movement is never ehcited 

Tbeatoent 

Two methods only ate likely to be of any avail — prolonged nu 
mobihzation or operative mtcrvention 

Conservative measures do not yield encoura^ng results Schacjuer 
encases the wnst and the abducts and extended thumb ui a plaster of 
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Pans case According to Schneider if the case is retained m place for 
four to SIX weeks it is attended by a complete remission of symptoms m 
seven out of ten cases Other means of immobilization may be em 
ployed but m all cases ifc must be sufficiently prolonged to permit 
complete resolution of the pathological changes which have taken place 
in the sheath 

\\ hen the fibrous stenosis has become too advanced to respond to 
simple immobilization surgical interference provides a simple and effec 
tn e remedy Under a local aniestbetic a bnear incision about inches 
long 13 made through the skin and subcutaneous b»sue over the distal 
end of the radius A small branch of the rad:a} nerve is retracted 
and an incision made through the carpal ligament immediately over 
the tendon sheath The thickened sheath is divided longitudinally for 
a distance of about 1 inch The skui is then closed and the wound 
bandaged but not immobilized Active movement is begun within a 
few days and full restoration of function may be expected within two 
or three weeks 


ICUTF INFECTIONS OF THF HAND 

Infections of the hand and fingers may take many forms and accurate 
diagnosis of the various types is essential to good and proper treatment 
The acuta infections are due to the introduction of pyogenic organisms 
when pus is present the term whitlow is used to desenbe it The 
chronic lesions are associated with syphilis and tubcrc ilosis and will 
not be discussed here 

The organisms may be mtroducetl through a small trivial wound 
such as a pm prick a puncture by a sphnter of wood or through a 
fissure The vanous types of whitlow gradually merge into one another 
and sometimes more than one form is present The onset is usually 
abrupt and the local manifestations of inflaniination — heat redness 
swelling and pain — are quickly apparent round the site of entry of the 
organisms The pam may attain great severity and is irorse if the 
arm is dependent or if the part is squeezed or knocked against anything 
The patient is usually unable to sleep and the general condition deteno 
rates rapidly 

Iselin to whom I pay tribute for an excellent monograph on the 
subject emphasizes that the pathological anatomy is the foundation 
of the whole problem of acute infections of the hand and classifies them 
m a w ay that js easy to understand for each has its oivn clinical features 
and its own particular incision 
Classification (Isehn — modified) 

I WIitlous 

(\) SuPERFicivL Whitlows — one of the layers of the skin 

I Subcuticular whiUows 

II Pen ungual whitlow (paronychia) “ 

III Sub ungual whitlow 
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IV Carbuncle (anthiacoid or furuncle of tbo finger) 

V Acute spreading infections 

VI Gangrenous Tvhitlow 
vii Erysipeloid 

(B) Deep Wiiitlous — subcutaneous 

(а) Infections of tbe subcutaneous cellular tissue — celluLtis 

1 "Whitlow of the pulp 
u AVhitlow of the second phalanx 
m "Whitlow of the first phalanx — basal seguient 

(б) Infections of the tendon sheaths — tenosynoviti* 
Digital tenosynovitis of tbe second, third and fourth fingers (the 

others being abscesses of the hand rather than whitlows of the finger) 

2 Compbcations of WhtQou;, 

i Osteomjehtfs of the phalanx 
11 Arthritis 

3 Ahscesscs of the Hand 

(A) SuPERFICIAX. 

1 Superficial phljctenoids (septic corns) 
n Superficial carbuncles— mainly on the dorsum of the 
hand 

(B) Deep (subaponeurotic) 

I Infections of the tendon sheaths , radial and ulnar 

II Infections of the cellular spaces — thenar, hyjiothenttr, 

nuddle palmar spaces (pre tendinous, retro tendinous 
and commisural) and dorsal 

(A) Superficial Whitlows 
1 The Subcuticular Infection 

This condition also knonn as a purulent blister usually result-s from 
pricking the finger An abscess forms m the skin of the palm though 
it also occurs on the dorsal aspect It raises the epidermis from the 
dermis over a varying area winch may mclude the greater part of the 
finger Frequently a subcuticular collection of pus co exists mtli an 
infection of tbe subcutaneous area, the two coiumunicatuig through a 
small siaus m. the deraua This “ hour glass ” or ‘ collar stud " abscess 
IS found particularly at the webs of the fingers, and especiallj in mca 
who resume arduous manual labour after a period of idleneso In the 
collar stud type the superficial pocket is small, the finger is swollen 
and tender, and pam does not cease with pus formation, milihc the 
ordmary superficial collection 
Tbeatment 

The separated epithelium is completely removed with scix>ors and 
the exposed dermis carefully exanimed for tlie presence of a small sinus 
leadmg to the subcutaneous space No aiuestliesia is necessary for 
this sm^ operation The thorough removal of the detached cpithclumi 
13 essential, otherwise the persistence of luidermmed edges favours the 
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SUB UNCUAl. t 


Fio ^03 — The Vanches of Uliitlow 
TbB arron-s ^ow direction of spread 

deselopmeiit of further infection A simple absorbent dressing is 
Applied 

When a smill sinus is found leading below the dermis it may be 
that the remoial of tho raised epidermis is enough to dram the deep 
abscess But if there is still pain present m two days a further opening 
IS carried out under general anajsthesia 
li. Paronychia 

The troublesome form of subcuticular infection whicli affects the nail- 
folds IS knoim as paronychia The lafectiou may be introduced through 
a “ hang naii/' or by the separation and elevation of the eponychium 
when the nails are manicured Two varieties of this type have to be 
distinguished from the anatomical point of view accordmg to whether 
or not there is pus under the nail The pen ungual type is a simple 
septic bhstcr, while in the sub ungual type the mil is attacked by the 
underlying pus The mfection may start on one side of the nail, but 
it tends to spread tow ards the base and the opposite side and is therefore 
known as the “ run around ” 

The infection therefore may be an acute localized one, giving nse 
to a small abscess in the subepithelial tissue at the side of the nail 
If this « mcised, immediate recovery takes place, but, when neglected, 
the pus spreads along the side of the nail and back to the base, becoming 
secondarily a typical " run around ” 

The more frequent type is that j«sociated with chrome infection along 
the edge of a “ hang nail ” For a few days pus may ei.ude from the in- 
flamed area about the nail-edge Then a certain amount of snelhng 
and redness may be observed, but with little or no pam In some 
cases the pus may burrow deeply towards the bone for the proximal 
edge of the nail lies in contact with the phalanx The swellmg usually 
however extends round the base of the nail until eventually the opposite 
side 13 reached At the end of two or three weeks drops of pus may 
be expressed from under various parts of the eponychium A few 
weeks later the entire nail may be detached along its base, but m spite 
of the improved dramage there is stiU a chronic discharge from tho 
ongmal nail sulcus and a fungus like mass of granulation tissue growmg 
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from the nail bed Although the base of the nail is raised entirely 
from its bed, the distal exposed portion remains firmly attached to the 
matrix 
Tbeatiiext 

The pus IS evacuated through a longitudinal mcision along the 
lateral side of the nail it extends back to the base as far as the sulcus 
and passes ivell to the lateral side of the nail to avoid damaging the 
nail bed or the overhangmg cuticle The eponychium is pushed back 
with a sponge and the point of a sharp scissors insert^ under the 
detached edge of the nail which is cut off along with any portion of 
the nail root which has been undermined by the pus The flap of 
cuticle reflected by the incision is now kept elevated by inserting under 
it a small stnp of gauze saturated with vaselme Hot moist dre&sings 
are then apphed for two days at the end of which tune vasehne gauze 
dressmgs are employed 

IVhen more than half of the nad base has become mvohcd in the 
swelhng and redness a second mcision is made on the other side of the 
nail and after reflecting a flap of the entire cpouychium theuaiJfddis 
packed as before The entire nail root iviU often be undennmed m 
such cases and if so it is completely removed, the distal adherent 
portion of the nail being left undisturbed The end of the finger then 
remains protected by the adherent part of the nail and that is most 
important When the nail is completely remo%ed the patient suffers 
much pam from the dressmg or even a light touch on the nail bed 
(ill) Sub ungual Whitlow 

This type follows a perforation of the nail or a partial detacliiuent 
of the nail The pus collects as a small abscess between the nail and 
its bed either at the tip of the finger or at its lateral aspect It may 
spread and invade the pulp or towards the bone and produce in osteo- 
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myelitis Violent pam prevents sleep and there is a sensation of 
tightness and throbbing Palpation with a small instrument reveals 
a sub ungual part of maximum tenderness AMien the i>am is thus 
localized operation is indicated -in incision is nude jiarillel to the 
nail edge and at the point of maximum tenderness V tnangular piece 
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of nail IS excised m order to expose conipletely the abscess cavity 
Henimj, occurs quickly and usually the nail grows ^\ltl^out deformity 

(iv) Carbuncular Infections 

Carbuncles may develop on the hand as elsewhere they affect the 
hair hearing portions on the doisvun particularly tlie dorsum of the 
proximal phalanx and the ulnar aspect of the back of the hand The 
staphylococcus is the usual infecting oi^msm 

The carbuncle may develop either m the hair folhcle and its associ 
ated sebaceous gland or in the convoluted sweat glands The infection 
then spreads downwards into the subjacent fat and extends laterally 
until it eventually fills up the loose space under the skin From there 
it ascends into other glands in the neighbourhood and from these 
numeroua sources the infection extends to the surface straiamg as it 
were through a sieve The central part of the lesion becomes necrotic 
and pus and debns are extruded on the surface The drainage is 
inadequate however and the process stijl tends to extend round the 
periphery 

Clinically the lesion presents a central zone of necrosis m its im 
mediate vicmity the sl^ is perforated by a senes of pus exuding 
amuses bojond this there is a blueish zone which is undermmed by 
pus which has not yet penetrated the skin Surrounding the entiw 
lesion there is an area of mduiatioii which indicates the inflammatory 
nature of the procc«« 

Treatment 

The carbuncle should be freely laid open by cruciate mcision which 
extends well beyond the indurat^ edge into normal tissue The four 
flaps thus marked out are reflected until 1 ealthy tissue is exposed all 
round the penphery Any free sloughs are removed but curetting is 
undesirable and harmful Hot moist gauze is no v packed under each 
flap to ensure drainage The packing is removed at the end of t venty 
four hours and the flap allowed to fall back into position 

Good results are reported by the local injection of Bacteriophage 
antmrus Four injections of 2 c c give excellent results and operation 
has been given up by some surgeons m favour of tbis method 

(v) Acute Spreading Infections 

Tins is mote than a lymphangitis smee the skm is involved as well 
as the subcutaneous cellular tissue The type of the disease vanes 
it may be a fleeting lymphangitis or it may be accompanied by abscess 
formation The typical case develops areas of necrosis leading to loss 
of skin It 13 very common in doctors and nurses and often a very 
serious and may be fatal condition 

The lumen of the lymphatics becomes occluded by bacteria and 
fibnnous clots and the endothelial linmg is destrojed Around the 
vessel there is a collection of leucocytes The commonest infecting 
organism is the streptococcus and the bacteria ate confined to the actual 
lumen of the lymphatics 
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SiGVS Am) S\i,lPTOilS 

A minute wound or pm pnck, surrounded by redness and swcUing, 
may or may not be visible The incubation period is verj short, the 
patient usually sbowmg signs of an infection of the gravest tjpe after 
a very few hours In other cases the infection appears to follow a mild 
course and then quite suddenly the infection flares up to an alarming 
extent If the terminal phalanx is the primary site the whole finger 
may be swollen and red, and there may be red streaks along the dorsum 
of the hand and on the forearm These streaks represent the dilated 
and inflamed lymphatic tubules, and are tender and easily felt on light 
palpation with the fingers as tightly stretched thrends 

The lymphatics of the hand pass ahnost mvanably by the shortest 
route to the dorsum and hence dorsal ojdema and redness are constantly 
found m palmar infections The back of the hand is pink m colour 
and pits readily on pressure 

When the primary focus is situated m the httle or nng fingers or at 
the ulnar margin of the baud, infection spreads by the Ijuiiphatic tubules 
along the ulnar margin of the forearm to the epitrochlear glands, which 
become enlarged pamful and tender Some of these lymphatics, how 
ever pass directly to the humeral group of the axillary glands, without 
commimicating ivith the epitrochlear glands 

"When the prunary focus is m the thumb or index finger mfectiori 
travels by the lymphatics along the radial side of the foieanu Some of 
these vessels mcline medially across the front of the foreann, to pass 
with the lymphatics of the ulnar side to the epitrochlear glands or to 
the humeral group of the axiDary glands The majonU pass along 
With the cephaUc vem on the lateral side of the arm, to the delto pectoral 
interval, where they terminate m one of three ways — by draining into 
either the infra clavicular group of the axillary glands the delto pectoral 
glands or very rarely, the supra clavicular glands 

It will be evident, therefore, that lymphangitis from an infective 
focus in the thumb, index, or middle finger is potentially much more 
serious than that from a focus in the nng or httle finger, since infection 
may spread duectly to the infra clavicular or even the supra clavicular 
glands rendermg systemic involvement much more prob ible 

The hand and arm arc rosy red m colour with purplish hues in 
places The redness is accompanied by an infiltration of the tissues 
most proinment on the dorsal aspect but also involving the medial 
borders Often livid patches can be seen which alter ui colour hourl) 
into green, brown, and later black The tissues are markedly infiltrated 
and the skm has a granular and irregular surface Palpation of the 
whole area is almost painless The swelhng limits movement There 
IS no lymphademtis m most cases though it is occasionall> present 
and may go on to suppuration 

In the fulminatmg cases death occurs m a few dajs following on 
a most extraordmary impairment of the general condition Within 
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two daja the body is wasted, tho skin dry, the eyes hoHow, the lips 
open and dry, showing the teeth and gums and producing a most 
irapressi\e and unforgettable facies 

In the more fortunate patients a less rapid course is present and 
the symptoms are less overwhelming Gangrenous patches may occur 
m tho skm and late pulmouarj infections are to be expected There 
IS a third group where the local lesions are less extensive and where 
the gangrenous process is localized 

The organism is usuallj the hajuioljdic streptococcus alone or with 
other organisms, but the non hauuolytic t^^pe and others are found 
Such infections do not confine themselves to those of poor physique 
and poor geueral health Rather the opposite m fact, since they often 
occur in those of robust health The important factor seems to he 
the extraordinary virulence of the micro organism 

Treatment 

Vigorous treatment should be started at once since any case may 
go on to the most acute fulmmatmg type 

Afedical As in all serious infections large, warm, moist and sterile 
dressings are applied, the arm splinted, and the patient’s strength 
maintained by all available means and sulphonamides given in full 
doses 

Surgical In this condition there ts no pus but only a cloudy serous 
fluid teeming with organisms and incisions are not likely to be helpful, 
at any rate m the early stages In fact intervention may be, and 
usually 13, dangerous Koch believes that the lesions must have no 
surgical interference , as long as there is no localization they must 
be treated on medical lines only On the other hand when the gan 
grenous process is hmited, when the sloughs appear, and when abscesses 
develop, one must without delay excise the gangrenous patches and 
open and dram the abscesses 

PreienUon As soon as a pnek is received the wound should be 
made to bleed freely and an antiseptic— either tincture of iodine or 
dettol — freely applied A stenlo dressing should then be kept on for 
24 hours If, however, the pnek shows signs of inflammation the 
question of treatment is difficult and it is certainly unlikely that incisiou 
or excision will bo of any avail It is equally certain that the patient 
should at once have full and continued doses of sulphonamide 
(vi) Gangrenous Whitlow. 

Iselm points out that often a finger infection apparently following 
a normal course suddenly becomes gangrenous over a more or less 
extensive area This he says is due to an arterial thrombosis and not 
to local aniesthesia, tourniquet or antiseptic dressings hitherto believed 
to have been important m the production The gangrene is noticed 
when the dressing is changed The skm la cyanotic, cold and insensitiv e 
It may occur m a simple whitlow or m a case of acute diffuse suppur 
ation There is no pam or general disturbance but the finger is m- 
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evitably lost Treatment is, of course, disarticulation of the finger 
through healthy tissue as soon as possible 
(vU) Erysipeloid 

This cunously enough occurs in the catenng trades— fislinionoCr', 
greengrocers coots, etc Itisseenasacimousredandpainfulsnelling 
usually at the base of the finger There is no pus It progresses 
slowly and may spread from one finger to another 

It appears tiro to fourteen days after an mjury, usuall} a scratch 
There is a sensation of tightness itching and heat Round the wound 
IS a dark red raised zone The pain is often se\ ere and is accentuated 
by changes m temperature There is no nse of temperature nor are 
there any general symptoms, but m some cases there is glandular 
enlargement The condition lasts two to three weeks and local recur 
rences arc common The cause is the bacillus of swine feier (B en 
sipelatis suis) 

Treatment is entirely couser\ati\e and consists of warm moist 
dressmgs and later the part is painted with tmeture of lodme X ray 
therapy and sulphonarmdes ate also recommended 

(B) Deep Whitlows 

(a ) Infections of the Subcutaneous Cellular Tissue 

These mfections develop in the cellular tissue of the palmar aspect 
of the fingers The palmar creases on the fingers demarcate three 
segments each of which corresponds to a phalaniu The distal pulp 
space IS the connuonest type of whitlow and is unique because it is not 
a loose space since the fibrous bands tack down the slan to the periosteum 
and penetrate the bone The middle space is localized by fibrous 
partitions above and belon, and from the bone by the deep tendons 
covered by a strong fibrous arch The proximal space is separated 
from the middle by this fibrous partition, but commumcates with the 
palm along the lateral aspects of the base of the finger and therefore 
can easily infect the cellular planes of the web of the finger The cellular 
tissue of the prosmial and middle spaces is much looser and less resistent 
than that of the pulp 
(1 ) The Pulp Space Infection 

The pulp space abscess also known as a felon is one of tlie com 
monest i^ections of the distal phalanx There is usually a history of 
a pm pnek, but not infrequently no preceding injury can be discovcrctl 
On the second or third day after infection the tissue is oaiematous and 
infiltrated with yellow serum around a small central “irea of nccroais 
seldom larger than a cherry stone There is severe pam in the distal 
phalanx, at first pricking in character, but rapidly becoming throbbing 
so that the patient is unable to sleep or even to rest The distal portion 
of the finger becomes red swollen, and tender, and the tendernc’^ is 
situated for the most part over the area of mvolvement In the hter 
stages pus forms, and with the tissue destruction this seusitiveiicsi 
disappears The top of the finger is at first tense from mdeiiia, but 
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this tenseness is soon replaced by mduration and loss of its normal 
resilience — a catdmal sign indicate e of pus Later there is a flue 
tuatmg boggy mass unless as is more usual the pus has perforated to 
the surface before this stage In the pulp of the distal phalanx the 
connective tissue framework is so arranged as to form a terminal closed 
sac while the strands uhicli unite the skm to the periosteum form an 
easj pathwaj for infecting organisms It is not unusual therefore to 
have the periosteum and the bone secondarily infected If pus develops 
m this closed fepace it is held under considerable tension aud has no 
means of free egress As the pressure rises the vessels which supply 
the distal part of the phalanx and which lie one on each side of the 
space are obliterated necrosis of the bone foUowmg as a direct conse 
quence The branches which supply the epiphysis are derived before 
the mam arteries enter the space and hence the necrosis is limited to 
tlie diaphysis The pus may spread to the surface under the dermis 
producing a collar stud whitlow— usuallj at the tip on the palmar 
aspect It may spread laterally and gam the lateral edges of the nail 
fold Lastly It may spread deeply and infect the bone The pulp space 
infection of the tliumb may m addition spread to the thenar space or 
along the long flexor tendon sheath 
Treatment 

The treatment of felon consists of immediate incision into tl e infected 
area as soon as pus has formed Great care should be token however 
to avoid musing a Anger in which there is a lymphangitis rather than a 
localwed collection of pus There is no necessity to wait until flue 
tuation has actually begun as I y that time the patient will have suffered 
unnecessary pam there w ill be considerable destruction of tissue and a 
severe grade of toxaeima The time of election is when the oidema of 
the pulp is giving place to hardness and induration Ivanavel says that 
w hen there is present a painful tender distal phalanx and excessive 
cedema iimited to that phalanx an incision should be made 

The incision should be situated on the lateral aspect of the phalanx 
so that after heahng the tactile portion of the finger 
will be left free from scars The pulp space extends 
from tbe tip of tbe digit to the level of the epi 
physeal Ime of the terminal phalanx — that is a 
quarter of on inch distal to tbe last interphalangea! 
crease Tbe incision therefore should not extend 
further proximally than this The incision should 
be long enough to open the pocket freely it js un 
wise to make a circular flap incision round the end 
of the finger and if the single lateral incision ap 
pears to be insufficient a second should be made 
on the opposite side 

If the phalanx is bare and exposed in the ' f - 

abscess cavatj it should be removed if only one °he Mp^and of 

part of its circumference is e:i^sed it should not the Sew d Segment. 
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be mterfered with as it frequently heals Without givuij, nst to auy 
trouble If the joint is found to be senously involved amputatioa u 
generally advisable 
The After Treatment 

The after treatment consists of the local apphcation of hot xnobt 
dressings until the acuteness of the inflaimuation subsides Tie 
hand should also be elevated to lessen the throbbmg pain WTien the 
acute symptoms have subsided the finger is dressed by gauze thoroughly 
smeared with Balsam of Peru which permits the free escape of pus 
and the pamless removal of the dressings 
(ii) Whitlow of the Second Phalangeal Space 

This is a special type described by Iselm The pus is circumscribe 1 
to the palmar aspect of the second phalanx and is usually more fluid 
and contains fewer sloughs than that of Tvhitlow of the pulp It uuij 
spread towards the skm as a collar stud abscess and oulj ercep 
tionally into the adjacent spaces or into the tendon sheath The finger 
13 red oedematous flexed and ngid Tenderness is present throuahout 
the length of the second phalanx There is no pam over the tendou 
sheath m the palm and m front of the ptoxunal phalanx— an important 
diagnostic pomt It may be difficult to differentiate this whitlow from 
a tendon sheath infection but in the latter there is pam along the Iina 
of the sheath with a maxmial pomt of tenderness at the proximal en 1 
— le over the palmar culdesac of the sheath 
Treatment 

Under anssthesia and m a bloodless field the pus cavnty is located 
by a probe after the skm of the blister is removed A lateral incuion 
13 made towards the collection of pus far enough back ou the literal 
aspect so as not to endanger the digital vessels A slip of rubber data 
may be mserted and even pulled through a second mcision on tie 
opposite side There is no danger of pressure ulceration of the si eith 
which IS well protected at this level 
(ill) Whitlow of the First Phalangeal Space 

Infection m this area is uncommon and is usually caused by direct 
infection of the space through a puncture or mcised v\ ound It dev clop5 
m two to tbiee days soon vnvcAaea the lateral aspects of the fioget aiul 
theu spreads to the web of the finger on one side only 

The climcal signs are those of a whitlow with pam predoiiiinatiDp 
at the base of the digit in asymmetrical swelling is observed at the 
base w ith mvolv ement of the web The neighbouring finger is separated 
from the infected one The redness and swelling is principally on the 
palmar aspect but spreads towards the dorsum Lymphangitis is often 
present The point of maximum tenderness reveals the site of the pus 
and it IS to be noted that this tenderness is not ov er tlie upper cul de sat 
of the tendon sheath m front of the inetacarpophalangtal joint as in 
a sheath infection Although the finger is often flexed it can he extended 
easily This condition has to bo chstmguished from an mfcction »i 



ACUTE INFECTIONS OF THE HAND 897 

tte web itself and this is done by noting that the web infection is accom 
panied by a synunetncal swelling ind oedema that in\oI\e the bases 
of the nejghbounng 

Treatment Iselm rccoinmeiids a three branched incision the digital 
brancli opening the lateral aspect of the finger along the line of union 
of the dorsal and palmar skm and earned up to the web while the 
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second and third branches split the web from before backwards from 
the base of the digital mcision A counter mcision on the other side 
of the finger is unnecessary No drams are required m this wade 
exposure but the wound is lightly packed with iodoform gauze In 
three to four da}s the packmg is omitted and the fingers allowed to 
approximate '\\^en healed the scar is concealed m the web 

Infection of the Synovial Sheath— Tenosynovitis 

The tendon sheath may be involved either by lymphatic extension 
or by direct continuity from a subcutaneous whitlow Direct mocula 
tion unless precipitated by careless incisions is rare but the sheath 
may occasionally be mfected from a subcutaneous abscess m the lum 
brical canal 

Infection through the lymphatics may follow a needle prick com 
monly in the distal or middle phalanx and is usually streptococcal 
in ongm 

Kiapp has shown that at an early stage the pus is locahzed to one 
or two segments of the sheath complete mvasion is secondary and 
takes place m an irregular manner The pus collects m front of the 
jomt as the sheath shows a dilatation m front of each of the finger 
jomts separated by two nanower portions The narrow mg is produced 
by the constriction of the two pulleys or aponeurotic bands which 
enclose the tendons in front of the first and second phalanges The 
tendon is restneted in this aponeurotic tunnel at these two areas and 
there is no room for pus But m the infenor the middle and in the 
palmar dilatations each opposite a jomt there is a space where the 
pus can and does collect Ihe swellmg and implication of the tendon 
sheath produces a further narrowmg ai^ produces what Iselm calls a 
functional partitioning of the synovial cavity 

Extension from one sheath to anoth^ follows stnctlj the anatomical 
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rehtiousliips and occura usually through a luiubucil space or tbrougb 
a fascial space The ulnar bursa may be mvoKed from the little finger 
and the infection then commonly extends to the radial bursa and to 
the sheath of the flexor jmUiczs longus The pus may extend from the 
synovial sheath mto the thenar space either by rupture of the sheath 


directly into the space or via the Imnbncal spaces 
on either side of the proximal phalanx Less 
A ^ often the proximal interphalangeal joint ma} be 
0 vATAT 0N-|1 Jj affected The synovial sheath of the thumb tends 
to rupture mto the forearm less commonly the 
_E j thenar space may be imphcated. 

A \\ hen the tendon sheath is affected the finger 

MDOLE JTt \ becomes ted painful and swollen the swelling 

DuATATON-l|| I spreading rapidly to the dorsum of the hand 

Sheath mvolvement is indicated bj the absence of 
M g voluntary movement the finger becomes ngid 
putxEv and contracted and attempts at pa&>iv c extension 

induce great pain Local tenderness is marked 
PRox MA I ** confined to the anatormcal Imuta of the 

D LATAT jj sheath It 13 usually most evident over the proxi 

mal end at the metacarpo phalangeal articula 
I 11 tions 

The four cardinal symptoms and signs of 
^ _ , tenosynovitis are 

^”lie^Dgtai*^®Tc^oo 1 Excessive tenderness, limited to the dis- 
Sheatb showiag the position of the sbeath 

- Symmetrical enlargement of the wide 
” finger 

3 Excruciating pain on extending the finger this is most marked 
opposite the proximal end of the sheath 

4 A persistent attitude of flexion of the finger due to distension of 
the sheath It is mconstant and disappears when spontaneous rupture 
has taken place and when the distension has been rehe\ed by a small 


mcisiou 

Often the only sign is pain on pressure over the upper cul do sac 
of the sbeath m front of the bead of the metacarpal bone 

Two chiucal tjpes have to be distinguished 

1 Where the infection generally staphylococcal is a local one such 
as that which commonly follows lacerated wounds This type begins 
slowly and there is tune for plastic adhesions to form and hinit tl o 
infection There is bttlc general reaction but the local e\^dencc3 are 
well marked 

2 Where the mjury is slight of the nature of a pm pnek or an 
insignificant cut The infectum is usually streptococcal and is earned 
to the sheath by a lymphatic \essel The pam is so\ere and m a few 
hours the finger is swollen red and exquisitely tender There are 
early evidences of toxemia Plashc adhesions have not time to fonu 
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aud the mfection accordingly spreads rapidly through the entire system 
of communicating sheatlis This type is apt to be associated with early 
rupture of the sheath and extension into the connective tissue spaces 
In neglected cases, there may be a spread into the palm or forearm 
or a joint maj become infected and undergo complete disorgamzation 
The mfection may spread directly into the forearm m the case of the 
thumb and little finger, but only after a preceding invasion of the palm 
in the case of the other fingers In the forearm a diffuse cellulitis or 
a locahzed deep abscess forms under those circumstances 

Tenosynovitis of the Little Finger 

The flexor tendon sheath of the httlc finger communicates with the 
ulnar bursa m the majority of cases , in 80 per cent of cases the ulnar 
bursa communicates with the radial bursa, so while mfection may 
remain localized to the finger, it usually extends to other areas and 
particularly to the ulnar bursa, the radial bursa and the fascial spaces 
of the hand and forearm 

In the fulminating type mfection of the uJuar bursa is rapid This 
comphcation is marked by the development of cedema especially on 
the dorsum of the hand ^Uthough concavity is still present there is a 
fullness ill the palm and alao iiniuediattly above the annular ligament 
The most conspicuous sign, Itowcvcr, is the spread of the exquisite 
tenderness to the new area involved, the point of maximal tenderness 
being known as Kanavel’s sign The tenderness is most marked at a 
point just proximal to where the distal flexion crease of the palm abuts 
on the hypothenar eminence 

When the infection spreads still further to involve the radial bursa, 
there is su elhng and tenderness m the thenar eminence, and along the 
sheath of the flexor pollicis longus 

When the infection has spread to the forearm from a ruptured sheath, 
the pus tracks along the connective tissue, or rather the intermuscular 
spaces It first passes bet^ieen the flexor ^gitorum profundus and the 
pronator quadratus to the space, known as Parona’s space, betiieen the 
flexor muscles and the interosseous membrane , at or about the middle 
of this area it passes more superficially, and towards the ulnar side, 
along the ulnar artery aud nerve The forearm becomes the seat of a 
brawny induration, but fiuctuatiou need not be expected, since the 
abscess is deeply situated When a definite ulnar or radial bursitis 
has lasted forty eight hours, an extension should be assumed, and 
appropriate incisions made 

When there is no free communication between the tendon sheath of 
the digital flexor and the ulnar bursa, the pus may rupture into the 
Imnbncal or the palmar spaces The web between the nug and httle 
fingers is swollen and red and the ulnar side of the adjacent nng finger 
13 often similarly imphcated A collection of pus m the imddle palmar 
space 13 accompanied by a shght bolgiagof the pahu which replaces the 
normal concavity 
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Tenosynovitis of the Index, Middle, and Ring Fingers 
Infection of the tendon sheaths of these fingers has the same features 
as that of the httle finger but the pathways of evtension are somewhat 
more Jiimted The most common spread is to the lumbncal space on 
either side of the pro'timal phalanx From there it may spread to the 
dorsum of the hand via the web to the tendon sheath of the adjicwit 
finger or to one of the palmar spaces — the uuddle m the case of the ring 
and middle fingers and the thenar in the case of the mdev finger 
Tenosynovitis of the Thumb 

Tenosynovitis of the thumb usually precedes an infection of tie 
radial bursa and has similar features to the other types of thecal whit 
low The thumb is held m a position of semiflexion and is umformlv 
enlarged The patient may be able to Sev the digit slightly but under 
DO circumstances can he be persuaded to extend it actively and passu e 
extension is attended with extreme pain Exquisite tendcrne&s is 
ehcited by pressure on the volar aspect of the proximal phalanx and tho 
metacarpo phalangeal joint 

The spread to the radial bursa is usually rapid occasionally also 
the radial is infected from the ulnar bursa and very rare!} from the 
thenar space In all cases pam sweUing and tenderness are present 
over the limits of the bursa The theoar eminence loohs fuller than 
normal but the swelling here is mild m companson with the halloomng 
that accompames a thenar space mfection 

In addition to the pam m the thumb the index finger may iho he 
shghtly sensitive m radial bursitis 

Should the infection spread to the ulnar bursa the symptoms and 
signs of ulnar bursitis supervene and actually predomuiate It has to 
be emphasized that in such a spread there is no gross s vcllmg of the 
palm 

In late ami neglected cases the radial bur^a riipturea into the fore 
arm the rupture is preceded by the development of a sweUiug nn 
mediately above the transverse carpal ligament from there the pus 
passes deep to the flexor tendons into the forearm 

Treatviekt of Tenosynovitis 

A careful and detailed clinical examination should be carried out 
before the patient has been anesthetize and before any iodine has 
been apphed to the skin since accurate diagnosis is c'ysenti il tn 
amesthetic is necessary m all cases and the use of a tourniquet essential 
if satisfactory diamage is to be secured 

Isehn opens only the superior cul de sac of the sheath since i** 
he pomts out that is where pus collects and where the tendon is u 
greatest danger The operation is done under ana.stliesu and with i 
tourniquet and four mcisions are made The tw o palmar ones are made 
just proximal to the web on each aide of tho affected finger and run 
vertically upwards for 2 cm The culde sac is opened on each aids 
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Fic -108 — IheUn 8 method of ojtcnmg aii infected DieUaI Sheath The Drama are 
inserted through Iho [troxnnal diiatation 


and a pair of forceps puslied back to raise the skm on tlie dorsum where 
an mcision is undo o\et the points The forceps is pushetl through, 
and opened to grasp a strip of rubber dam wluch is pulled through to 
the palm Dry dressings arc applied and changed but seldom Pain 
may persist for tiio to tliree days 

If in three to four days this drainage is unsatisfactory the dorsal 
incision 13 lengthened and the pulley divided on one side This incision 
leaves the vessels and nerves intact m front of the wound 

Other surgeons make an incision more distalJy hoivever, so 
in the middle and proximal phalanges the incision should be on the 
antero lateral aspect, just m front of the digital vessels and nerves 
The resulting scar k thus removed ftoni pressure and the tendon is 
prevented from starting forwards or prolapsing through the wound 
The interphalangeal creases 
should be avoided imless they 
appear to act as constricting 
bands to the distal portions 
of the fingers Once the pus 
has been discovered, an in 
cision long enough to secure 
thorough drainage is required 
The tendon sheath should 
therefore be carefully ex 
ammed and, if distended 
and full of fluid, or if pus 
can be seen escaping from it 
through a small hole, it should 
be split up along its entire 
length, the overlying tissues 



Fw -409 — ^Ifdrauiagcof the proximal diUtation 
18 not enough the tirsb 1 ullcy for the Tendoa 
18 exposed und dii idcd along one side (After 
laelin) 
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including the slan being divided accordingly If the tendon is foua 1 
in a sloughing condition it should be removed, but it should ui all cases 
be given the benefit of any doubt as to its vitality 

2. The Complications of Whitlow 

The infection may ettend from its primary site to infect neigbbouncg 
and important areas Thus it may involve the jomt, gi\mg nse to a 
suppurative arthritis , it may imphcate the bone, and produce an osteo 
myehtis , or it may and not infrequently does extend to the fascia! 
spaces in the palm of the Land 

(i) Suppurative Arthritis 

This 13 nio*fc commonly due to extension from a thecal whitlow, the 
proximal interphalangeal joint being the most frequently affected 

The pathology is similar to that of suppurative arthritis of any other 
joint The usual constitutional disturbance is present, and locally the 
joint IS red hot swollen and painful while its function is senouily 
interfered ivith The joint tends to assume an attitude of slight fleaon 
An abscess may form on the dorsal or the dorsi lateral aspect of the jcuot 
and eventually sinuses may supervene 
Treatment 

The beat and most satisfactory treatment when the distal inter 
phalangeal joint has become involved is immediate disarticulahoo 
through the joint 

When the proximal mterphalangeal jomt is lu/ectcd, amputation 
through the metacarpo phalangeal joint offers the best chance, although 
if there is no tenosynovitis and the joint is only partially imoUed, 
excision may be earned out Excision, however, is not attended with 
a good functional result and it is therefore rirely indicated 

(ii) Osteomyelitis and Bone Necrosis 

The distal phalnnx is most commonly affected usually from i sub 
cutaneous whitlow radiographic examination may show the presence 
of a sequestrum and a probe inserted through the sinus irilJ encounter 
bare bone 
Treatmext 

The sequestrum or the necrosed bone, should be remove*! Vni 
putation should not be earned out at the same time, as in in my ciscs 
the periosteum will form new bone to make good the defect In such 
a case an excellently functiomng finger may be secured 
(ill) Extension to the Fascial Spaces of the Palm 

Extension to the palm may complicate the subcuhiiieotis or other 
types of whitlow , signs of infection may then anse in the thenar or 
nuddle palmar space, or m tbe radial or ulnar bursa 

These will be desenbed later 
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3 Abscesses of the Hand 

(i) Infection of the Synovial Sheaths of the Hand 

These sLeitha or bursa) enclose the fleior tendons ui the carpal 
canal and in the palm and are two m number — the radial and the ulnar 
The ndial encloses the long flexors of the thumb and liecomes continuous 
with the digital slieath at the base of the thumb The ulnar bursa 
forms a sheath for the tuolajers 
of the flexors of the fingers and 
communicates directly with the 
digital sheath of the little finger 
The sheaths extend to about 25 
millimetres abo\e the radial 
styloid 

Infection is generally through 
a punctured or incised wound m 
the neighbourhood of the tendon 
Less often, the infection may bo 
due to an extension of a sub 
cutaneous whitlow of the first 
or fifth finger or a whitlow of 
the cellular spaces 
PvniOLOGY 

In the earl) cases the pus 
completely fills the radial bursa 
but m the ulnar bursa it only 
occupies the deeper retro ten 
dmous part » liere the commum 4,0 _Wecl on, of tli. Haad Th. 

cation with the digital sheath s^tioc «1 compartoienO of tbo paim 
of the little finger is situated 

IS hen inflamed the external aspect of the sheath is (edematous and 
congested The interior is dull thickened and m places shows yellow 
plaques The infection may pass from one bursa to the other generally 
along the pre existmg anatomical communication Extensions into 
the cellular spaces are frequent as is also extension into the forearm 
wluch of course is a serious complication WTien the latter occurs 
the pus escapes from either bursa into the cleaaage plane that lies 
behind the posterior aspect of the sheath and m front of the pronator 
quadratus a space known as the space of Parona Further spread 
may then take place upwards into the forearm along the plane between 
the two groups of flexor muscles 

There are tw o mam types of infection, of the bursa) — 

(1) The purely synovial form m which the diagnosis based on 
classical signs is easy the treatment simple and the prognosis excellent 
with modem technique 

(2) The diffi&e form iii which diigno is is difficult of which the 
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treatment calls for multiple interventions, and m winch the outlook 
IS much more uncertain 

In the first type the pus js still withm tlie synovial sheath and the 
signs are definite In the diffuse tenosynovitis pus has already spread 
to one or other of the spaces to be described, the signs are imsleaduig 
and, often incomplete 
Clinical Features 

Pam appears on the day following infection, first m the finger and 
then m the hand and finally in the wnst It increases rapidly, prevents 
sleep and causes a high temperature On mspection the hand is 
enormous swollen on ita palmar, but especially on its dorsal aspect 
The awellmg and redness spread to involve the front of the forearm 
The fingers are seim flexed 

1 Simple Infections of the Bursm 

The flexed finger and the shooting pain typical of a teuusyiiovitis, 
are present Any attempt to straighten the finger increases the pam, 
which IS felt most severely m the mfected finger, so that in an infection 
of the radial bursa the thumb only is completely rigid and mextcnsible, 
while the other fingers can be extended When the ulnar bursa is 
infected the fifth finger is stilt and tender 

2 Diffuse Synovitis 

The classical signs of tenosynovitis are no longer present The 
difficulty lies m the recognitiou of a synovial infection underlying the 



space and the Forearm 
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more serious collections m tlie cellular spaces 111(1 dngnosis cannot 
usually be made with certamty until the hind his been explored 

"When the infection remains localised in tlie sheath the prognosis 
13 good although functional impairment of the affected finger usually 
results In diffuse infections however the condition of the hand after 
heahng is usual!) very bid The imst is ankylosed the fingera may 
be stiff and rigid in the typical attitude of interos&eoua paral)'sis 
Tre vtme\t 

Isclin points out that uncomphc ited synovial whitlows and diffuse 
ones require different operative technique The uncomplicated teno 
svnovitis requires forearm incisions over the superior cul de sac For 
an ulnar bursa mfcction the ulnar incision is enough but for a radial 
bursa mfection or an infection of both bursas the ulnar incision is com 



pleted and supplemented by a short radial incision to permit mtroduc 
tion of through and through drainage 

For a diffuse s)Tiovitis additional incisions in the hand are required 
Incisions into the finger are useless The hand mcisions enable us to 
insert transfixion drams through the interosseous space between the 
fourth and fifth metacarpals when the ulnar bursa is involved and 
through the web of the thumb m infection of the radial bursa If 
there should also be an extension into the superficial palmar space it 
must be evacuated by a low median mcision In making the lower 
forearm incision on the ulnar side it is made over the easily palpable 
border of the ulna for a distance of about 3 or 4 inches The apon 
euroses are incised immediately m front of the border of the ulna along 
the Ime of the mtersjiace that lies between the ulna and the flexor carpi 
ulnans tendon The wound is enlai^ed in an upward direction by 


90S 


AFFECTIOJ^S or SOFT TISSUES 


(let'vclimci til® Io«er fibres of that muscle from their insertion into the 
bone The flexor carpi ulnaris is then retracted and the deeper aiiou 
eurosis which is best marked m the lower part where it forms almost 
an accessory cov enng to the deeper j ortion. of the idnar bursa is incised 
The pronator quadratus is then exposed and recognized bv the trans 
V erse direction of its fibres and the pearly lustre of the tendmous straiuU 
of Its insertion into the ulna It is ab^Iutely necessarj to get down 
to tbe proaator quadratus 

The ulnar nerve and vessels are neither seen nor in ilanger because 
they are displaced forward and protected bj the retractor The finger 
IS thrust under the tendons relaxed by flexion of the wnst to ascertain 
the extent of upward spread and the cutaneous incision is extended 
as far as may be necessary 



Po ato c|ua<l akus 

Fia 413 — A S«;t on of the F rearm aboie the tVnst ahow ng the Mctl od of driuning 
Faronas bpacc 


^\hen the pus is still within the sheath no pus is discovered when 
the pronator quadratus is exposed and the tendons lifted The s^niovnal 
cul de sac must then be exposed and openetl This is easily done 
because tbe cul de sac bulges when pressure is applied to the jahiiar 
pouch and is then easilj vasible Cate must be taken to make tlio ojien 
mg sufficiently large to furnish adequate drainage Drainage is best 
ensured by a rubber strip 

T/c Jtadial I/asion In inakm;, this mcision care must lie taktu 
not to carry it down further than 3 cm above the radnl stjloiJ so as 
to avoid the radial arter) and the abductor polhcis longus The super 
ficial aponeurosis is incised along the interior bonier of the bracluo 
nidialis The incision should not be made too far forv^ard because that 
would en linger the radial arte^ In this situation wo seek to expose 
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the pronator quadratua which xs stiU covered by the deep aponeurosis 
The external border of the flexor longus polhcis is exposed just below 
its last fibres of origin from the radius This border is freed and xe 
tracted mwards with the radnl nTtety The pus has generally become 
diffused in the retrotemlinous space but m some cases it maj' be neces 
sary to evacuate it by an incision \ radial incision is never sulScient 
alone though an ulnar one nny be since it furnishes dependent 
draimge 

IMien tho tenos) novitis has become diffuse palmar incisions are 
required The ulnar palmar incision 2 cm long is made m the fourth 
mterosseous space rcachmg doun to I cm from the web Forceps 
are passed tlirougU the space from front to back, and the projection of 
its points cut down on to make a shorter dorsal incision A through 
and through dram is introduced 

The thenar incision is made mto the thick of the commisure of the 
thumb midway between the mtemal bonier of the thenar eminence 
and the base of tlio timmb Vu incision is made on the dorsal surface 
of the first interosseous sj ace an I a through and through dram inserted 
to evacuate the paiiinr an ! any dorsal collection 
Post oper vnv l. Treatment 

Usually cute ensues after the sheaths and tlie extensions have been 
opene 1 The hand is immobilized m the position of function on a plaster 
slab 01 a wire spimt The temperature usually falls and reaches normal 
in four or five dajs The dressings are changed but seldom m the case 
m which the temperature comes down satisfactorily but otherwise the 
dressing is removed at once for inspection Absolute immobihzation 
of the hand in an elevated position to keep the forearm incisions depen 
dent IS essential to ensure a successful result The drains are removed 
about the fifth or seventh day and the dressmgs and splints reapplied 
and immobilization continued for a few days longer 


(u) Infection of the Palmar Cellular Spaces 

Six cellular spaces of the hand are desenbed by Iselm In the 
central palmar region there are three — the superficial pre tendinous 
palmar space the deep retro tendinous palmar space and tho com 
misural or web spaces There are also the thenar space m The thenar 
eminence the phyo thenar space m the hjpo tl cnar eminence m front 
an 1 the dorsal space on the back of the hand 

(1) Tlece ilral superficial fre te idino is pab lar space lies m the palm 
of the hand immediately underneath the palmar aponeurosis and is 
limited behmd by tho tendons and the vess^ of the superficial palmar 
arch The lateral boundary lies along the line of tho second metacarpal 
while the medial boundary lies along the fourth inter metacarpal space 
It communicates with the forearm the first web space of the finger 
and with the retro tendinous space 
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(2) The deep central palmar space. This lies behind the flexor 
tendons and m front of the deep palmir the so called interosseous 
aponeurosis It communicates \nth the fingers through the lumbncal 
canals with the thenar space and with the forearm behmd the tendon 
sheaths 

(3) The commi&uial spaces are three m number and he m the webs 
of the fingers and are about the size of a cherrj stone 

(i) The thenar sjkux lies in front of the transcerse head of the 
adductor poUicis behmd the thenar or mter muscular aponeuro-^is 
attached to the third meticarpal 


Superf c al mddJe palmar space 

\ Retro tend nous palmarspace 



Thenar space 

Fia 414 Tbfl cellular b|>ace9 of the Kni 1 


(j) Tl e h jpo-thenar space is luuited ou all sides bj the hjpo thenir 
aponeurosis winch commences on the external bonier of the fifth meta 
carpal and teniunates on the ulnar Iwrlcr of the same metacarptil 
(6) Tie dorsal space is limited in front by the extensor tendons 
umted together by a thm fibrous lajer an I behml by the superficial 
dorsal aponeurosis and the shut 

From the anatomical pomt of Mew therefore there are slx vanetit^ 
of cellular infection of the hand corresponding each to one of the sjiaces 
alxiae described The distinction between tendon sheath infections 
alrcad} described and those of the cellular spaces is that sheath inftt 
tious are much more senous while infections of the cellular spaces arc 
more frequent and maj spread to the sheath if the collection is not 
recognized earlj and opened up before it has had time to spread to 
iniolie these neighbouring structazLS 
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1 Infection of the Thenar Space. 

This space is anatonucally well defined mil tlierefore ita mfectioii 
sIiouUl produce characteristic clmical effects The pus is located in 
the palm, anterior to the trms\erse hetd of the adductor polhcis It 
spreads towards the web and from there mav reach the dorsal aspect 
The thenar region 13 maikedlj swollen both 
on the palmar and dorsal aspects but this 
swelling teases aiimptly at the adductor 
crease of the thumb and the rcmnmder of 
the palm is flat, supple and painless 
Palpation elicits intense pam on pressure 
o\er tile thenar eminence amio\cr the web 
which 13 red and so swollen that the thoiub 
is held abducted by the swelling For the 
drainage of this collection Kanavel prefers 
an incision over the web of the thumb, the 
space being approached thereafter by insert- 
ing closed arterj forceps in tlie direction of 
the space 

2 Infection of Che Hypo«Chenar Space 
The pu!a IS localized between the hypo- iw -<15— incisions for dram 

tlienat muscles uml tlieir apoueuiosis and 

completely nils the space Intense pam is the LumbneaU give access 

experienced, while the area is red, swollen ‘o iwlmar 

and extremely tender The notable feature « 'Ippjo.thrf ttgb 

IS the lestnctiou of the symptoms to the the Thumb Ueb 
hj'potheuar eminence The space is incised 

antero laterally and drained by a strip of rubber and usually heals 
quickly, m less than a week 

3. Infection of the Retro-teodinous Central Palmar Space 
Thu» IS not a common infection .and usually results from a rupture 
of the digital tenosynovitis which has burst at the superior cul-de sac. 
The amount of pus is never very large, usually not more than about 

3 drachw Jt usually produces a paralysis cf the mteiosse), wJurli 
paralysis may remain for some time Often there are tropluc changes 
m the fingers as a result of involvement of the nerves and vesselsm their 
palmar course 

Clixicau Features 

Following on a tenosynovitis which has been opened the temperature 
and swelling do not subside, or inaj reappear after having temporarily 
unproved The pam becomes duU and localized in the palm The 
swelhng is vusible on inspection and la associated with redness of the 
median part of the palm, particularly towards the webs of the fingers 
and on the dorsum of the hand Flexion defonmty of the fingers is 
not marked but active moveiuents are painful The palm is pamful 
on pressure and this may produce some exudation of pus from the 
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drainage incision of the tenosynovitis The hand is characteristic in 
appearance in that the first phalanx is extended nhilc the second and 
third are flexed, but not to any marked extent 

Isehn su^ests that the operative methods are two m number 
(1) Dramage of the collection by mcisions a\ oiding inj ury to the sheaths , 
and (2) amputation of the finger m which the infection origmated 
The latter is suggested particularly m cases of tenosynovitis where the 
ongmal operation has been hy a m^ian mcisioii w hich certamlj destroys 
the function of the finger He also resects the head of the metacarpal 
smee it acts as a plug and blocks from below the infected spaces "W hero 
the condition has not been a sequel to a tenosynovatis Kanavcl makes 
an mcision through the inferior portion of the inter digital space along 
the lumhneal muscle This mcision can be prolonged upwards for 
•i cm mto the palm A pair of closed forceps should be passed up imder 
the tendons mto the retrotendmous space and then opened to evacuate 
the pus I strip of rubber ui this incision gives good drainage 

4 Infection of the Superficial Pre-tendinous Central Palmar 
Space 

The term ‘ subcutaneous ’ given to this space is erroneous since 
the collection is sub aponeurotic and not subcutaneous Infection mn) 
come from infected blisters or a whitlow, or from cuts and pricks 
The pus lies under the palmar aponeurosis and the tendons in their 
sheath are pressed backwards to fonn the posterior wall of the infected 
space There is usually on!) a few cubic centimetres of pus The 
collection may spread towards the skm of the palm and produce a 
collar stud abscess or it may spread to the web or to the thenar space 

CniNicUi Features 

There is severe pam and high temperature The centre of the pahii 
of the hand is markedly swollen with well marked lateral limit itiom. 
There may be swelling m front of the wrist with redness and o-dema 
spreading up the foreanii Vctivo moveinents of the fingers and wrist 
are restricted but passive movements are nonnal 

The treatment consists m incision of the palm m the mid Ime Tlie 
vessels and nerves he deep to the pus so are out of danger The edgi? 
of the skin and the aponeurotic wound should be excised to jircvent 
their tendency to close Spreid m any direction is treated by counter 
incision 

Infection of the Finger Web 

This IS the moot common of these infections Pam is localized to the 
finger web and is severe The two fingers on cither side of the affected 
web are separated and cannot be approximated The web itself is 
swollen and ted both m front and behind The swelling is s} mmetrical, 
diffenng from a whitlow of the fiiit phalanx llio hollow of the p ihn 
and Its surroundings remam qmte normal Fmger movements though 
restricted, are still possible and painless 
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Treatment 

in mcisioiv 2 cm m length is made on the palmar aspect of the 
web to evacuate the collection A dorsal counter incision is aided and 
a strip of rubber pulled tlirougb VSTienever the infection appears to 
be serious the web of the finger may be completely split This gives 
ittle trouble later as the cut edges tend to fall together 
Dorsal Cellulitis 

In in infection of the dorsal sjKice the pus is subcutaneous the 
vessels nerves "md tendons being displaced forward against the deeper 
planes The pus may sprea I over the vvholc extent of the dorsal aspect 
but usually remains confined to tlie hand and does nob extend to the 
WTISt 

CUMC;\L rEATCUFS 

The pain is mo lerate hut the teuii er iturc tibcs quickly Inspection 
reveals considerable swellmg and redness of the entire dorsum of the 
iiaiid CCdenn involves the roots of the fingers and spreads up to the 
foreann which is streaked bj lines of inflame 1 lymphatics 

Diagnosis is not always easy because the pus may be masked by 
the oxtensiv e oedema of the back of the ban I 

Treatment 

Suppuration may be obvious otherwise the base of the inter'digital 
space m which pus is suspected w incise I The pouch is then explored 
With curved forceps and counter incisions made and drams inserted 
from one to the other 


Some Comideralio a in Oe iicmial TrtaUieit of Hand Iifeciions 

The patient should be confined to bed and the usual treatment of 
toxcemia earned out A. hght nounsbmg diet is given and an attempt 
made to eliminate the toxins by way of the bowel the kidneys and the 
skm Bland fluids are given liberally by the mouth In most cases 
sulphouamides are given in full doses 

Stirgics} tTeatuieiit must }^e earned oat as early as possible so irben 
ever the mfectiou is localized the appropnate mcisions are made It 
13 important however to wait until the diagnosis of the location of 
the pus IS certain Incisions are made under perfect anaesthesia and 
al vaya with the aid of a tourniquet The best fonn of dram is thin 
sheet rubber Drains are not used as a rule m the finger but only m 
the hand They should be removed as soon as the mfiammatory signs 
of cedeina and lymphangitis have disappeared IseUn pomts out that 
dressings are used only to protect the wound from external contamm 
ation and are in no way therapeutic They absorb the secretions and 
to a certain extent spUnt the aflected part He sugge&ts a little gauze 
to separate the cotton wool from the wound absorbent cotton wool to 
absorb the secretions impermeable cotton wool to prevent the filtering 
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tlirougli of secretions, and a bandage to fix the dressing The anti 
septics he advocates are petrol and Dakin’s solution — the former to 
clean the blood and dissolve the fat, and the latter when there is no fat 
to dissolve and because it is an excellent antiseptic It is not used 
once the vround is clean 

Every infection goes through three stages and an appropnateilressing 
is recon mended for each one 

1 The Injlammatorij Period This is the time when there is ccdema 
lymphangitis and general signs Hot and moist dressings ate used. 
The swabs and the absorbent wool are well moistened in warm water 
and a layer of non absorbent cotton wool placed on top to niamtam 
moisture and heat and yet allow aeration Impermeable materials are 
not used smce they give nse to maceration and swelling of the skm 
The hand is immobilized and kept shghtly elev ated The moist dressmgs 
are not renewed but the outer non absorbent cotton wool is frecjuentl) 
changed and the innpr lajers moistened with warm stenle water 

2 The Ehminalion Period The general signs have unproved, sup 
puration has set in and the folds of the okui reappear as the cedema 
disappears The warm and moist dressmgs are now discarded The 
wound IS bathed with Dakm’s solution and a swab of gauze moistened 
with Dakins solution applied and covered with absorbent and non 
absorbent cotton wool This dressing need only be changed every two 
days unless soaked through with dischaige 

3 The Period of Repair The wound is clean and granulating 
though of course still suppuratmg The epidermis is begmmng to 
grow The wound is covered with a dressing that will not (bsturb thi 
process of repair Antiseptic treatment now ceases and a dressing 
that will not adhere is applied Isehn suggests baUam of Peru or 
CoUargol omtment and only changes the dressing twice weekly 
Exuberant granulations are burned with the silver nitrate sticL Hand 
baths are only used when there is no open wound smce the} are then 
useful m reheving pain and in localizmg the pus WTien there is an 
open wound baths are too prone to produce re infection and the} also 
produce maceration of the skin and swellmg, and tend to close m 
cisions From the outset the hand xa uiimobiUzed in the poaition of 
function with either plaster of Pans or a hght metal splint Mobiliza 
tion begins onl} w ben the healmg process is complete and the niov ementa 
are of an active nature only No forcible pasMve movements are 
allow ed 

Amputation is sometimes called for, and the follownug may be held 
to indicate the removal of the part 

1 Sloughing of the tendons 

2 Suppurative arthntis 

3 Stifbiess of the finger — either in the 0c\cd or tlie exteudwl position 

4 Osteom}ehtis— acute or chronic 

5 Gangrene 

0 Painful scars 
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SNAPPING HIP 

Vn audible sound or click may be beard or felt during certain move 
meats of the lup joint It may have a vanety of etplaiiations some 
of which are mtn articular while others are due to factors outside the 
joint 

Tbe rare lutra articular type occurs m children and is due to slight 
\oluntary disphcenient of the head of the femur over the upper and 
posterior border of the acetabulum so that the tlughs are sharply flexed 
and adducted The displacement eventually becomes a habit and is 
best prevented by firm bandagmg to prevent hip flexion 

The more common extra articular type is analogous to luxation of 
the peroneal tendon at the ankle The snap la heard and felt when the 
knee is flexed and the hip rotated medially Vt times a tight band may 
be stcu to slip backwards and forwards over the great trochanter This 
form occurs botli m adults and children and is apparent!) due to friction 
betw eeu the anterior bor ler of the gluteus maximus and the trochanter 
or between a fascial band and the bony prominence It is also eucoun 
tered m cases of arthritis or ui effusion into the bursa between the 
gluteus maximus and the femur ^ X ray film sboul 1 be taken to 
exclude the presence of osteomata or of osteochondritis The snapping 
may become habitual and a source of considerable ihscomfort to liighly 
strung nervous people 

The writer recalls a case where following an osteotomy for a flexed 
and adducted tuberculous lup a snapping hip developed on the healthy 
Bide The abductor on the normal side was apparently displaced medi 
ally to the great trochanter so that the fascial band snapped backwards 
and forwards over it 

If operative treatment becomes necessarv division of the offending 
band or tendon or surgical resection of the prommence of the trochanter 
and a fibrous mass arising from the tensor opposite the trochanter 
gives an excellent result If au osteoma or exostosis is present it is 
of course removed 

\\hen the tensor fascia latac is at fault the author makes three 
vertical incisious separated by three eighths of an mch lu the tensor 
fascia and divides them below so as to form two long strips attached 
to the muscle above The two tails are then laced through an antero 
postenor perforation m the trochanter ono entering from behind an 1 
one from the front They are sutured together and so fix the important 
factor m the causation of the snap 
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Arthro^tad^sis, 425 See Inira ptluc 
pTotnuion of Ihe acelahulum 
Arthropathy, hypertrophic pulmonary, 386 
Arthroplasty, ^8, mdicationa for, M9, m 
osteo arthritis, 413, of carpo meta 
carpal jomt, 8 j 4, of elbon', 853, of 
hip, 418, 8oj of knee, 857, Smith 
Petersen cap method, 418, technical ' 
considerations, 852 

Ashhurst, on fractures of ankle region, 816 
Aspiration, of ankle, 371, of elbovr, 37i, of 
hip, 369, of knee, 370, of shoulder, 
371, of tuberculous joints, 307, of 
wrist, 372 

Astragalectomy for flail foot (Whitman), 
507 

Athetoid morements in spastic paralysis, 
518 

Atrophic tuberculosis, 241 
A^ntuion of the lesser trochanter of the 
femur, 463 

Axhauscn, on osteochondritis 437, on 
osteoporosis of the carpal bones, 464 
Axhausen and ^ageotte, on aeuropathio 
jomts, 430 

Axillary nerve, lesions of, 5o0 

Ay cock and Eaton on poLomyelitis, 477 


Bacteriophage, D HercUe on 193 
Baer a maggot treatment of oatcomy elilH, 
193 

Baird, on rheumatoid arthritis, 392 
BaUance Duel grafts in treatment of nene 
lesions, 540 

Bankart on recurrent dislocation of Ihe 
shoulder joint, 681, operation for. 
682 on manipulation of tennis 
elbow 838 

Barber, on renal rickets, 133 
Bardenheuer e operation for congenital 
absence of radius, 81 
Baum, on acohosis, 629 
BcadVi, la sAcuttuie <st th* tpuw, <i40 
Beattie, on osteitis deformans, loO 
Beck, drilhng of fragments in non union of 
fractures, 80o 

Belden on Osteitis deformans 149 

Benedict, on osteomyehtis, 201 

Benign giant celled tumour of bone, 209 

Bennetts operation for lengthening of Ihe 
quadriceps tendon, 826 
Bentzon, on osteochondritis, 435 
Berck tray, 323 

Bcrgmann on osteochondnlis, 435 
Bernard, Claude, on circulation of tho 
extremities, oCO 
Bey lurch, on claw foot, 778 


Biceps, rujiture of, 879, tranaplanlation of, 
503 

Biceps brachu, dislocation of. GS3 
Bifurcation osteotomy, in osteo arthritis of 
hip. 421 

Bwtrophic osteoma, 202 
Bipartite patella, 719 
Bloodgood, on benign giant-celled tumour 
of bone, 209 

Bolder, on un united fracture of ntek of 
femur, 812 

Bone cyst, 158 chmcal features, 159, difler 
cntial diagnosis, 160, etiology, 159, 
pathology, 153, prognosis. Ibl, radio- 
logical features, 160, treatment, 101 
Bone, the development of, 90, et eeq , bone 
forming cell, the nature of, 94 
cytomorphosis at the groath area, 
92, enchondral ossiflcation, 90, fro 
toiB controllmg bone fomiation, 93, 
Ilatersian systems, 92, Howsliips 
lacunae, 94, penosteum, the role of 
the, 95, remodelling process, 92, 
Robison B phosphatase, 94 
Bone diseases, 9o 

calcium metabohsin diHurbancos 113 
bone cyst, 15S coeliac Tickets, 131, 
focal Osteitu flbrosa cystica, 158, 
senu valgum, 128, genu \arum, 120, 
locaLzed fibrosis of bone, 138, 
mclorhcosto^ii Leri. 136, osteitis 
deformans, 143, osteitis fibrosa 
Juvenalis chronica, 158, osteomata 
cia,141,os1eopatluastnata, 137. os 
teopetrosis, 133, osteojraikilosia, 137, 
parathyroid osti'^ystrophy, I'iO. 
renal rickets, 138, nckete, 117, 
scurvy and scurvy ntkels, 129, 
thyrotoxic osteoporosis, 161 
classification, of, Uu 
developmental disease”, 06, achon 
dropJaoia, 07, choiidro osteo-dye 
tro^y, 102. multiple ostcochon 
dntis, 164, dyschondruplasia. 104, 
muttipleenchondromata, 100 , meta- 
physial aclasis, 107, osteogenesis 
imperfecta, 111 

endocruie disturbance” 101, acrome 
galy, 164, cretinism ICO, duarfisni, 
k6J, gmutvsHi, yiol 

bctcrotopic bone formatiuo, 172, 
myositis ossificans progressiva, 173 
localized rarefaction m bone, 173 
malignant tumours. 214 
post traumatic ostwalystrojhy at 
joints, 176 

retuulo endothelial disturbances, 167, 
Ifodgkin 8 disease, 107, lii»oidgranu 
lomatoais, 1C9 
eyphihtic disease 230 
Bone graft Bnttam a multiple method in 
vertebral tulierculosi”, 29S, ilcal, m 
tuberculosis of hiji, 328. mawuie 
inlay, 809, Irotbanfcric, in tul*er 
culosisofhip 327 
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Bone lengthening operationa, 82- 
Bone shorlsnuig operations, 821 
Bone, s^pbiJitio diseawi of, J30 See 
Stfphflilic disease of bone 
Bone, tul>erculosis of, 234 Son Tulttr 
cufiMi* of bone 

Bone, tumours of 201, clasaiftCAtion of, 
201, exostosis, 201, malignant 
t u mours, 214, see HaltgiumHameHirs 
of bone, sirnplo tumours, 202, see 
*tiHp/e tumours of bone 
Bothe, on rhoumatoiil artiintis, 400 
Brachial plexus, lesions of, ’>52, complete 
jilexua syndrome, 333, infra claxi 
rular lesions, S33, louer arm 
drome, 334, root aupp]}, 552, supra 
dancular lesions, 5 j 2, upper ami 
BiTulronie, 553 

Bradsford, on articular facets of fifili lum 
bar % ertebra, 500, on chondro o*>teo 
djiStropbi, 102, lOJ, on epiphvseal 
coxa Tara, 438, on multiple enchon 
droniata, lOd, on neuropatliiejoinfs, 
428, on osteopetrosis, 133 ct s€^ on 
parathjroid osteodjstrophy, 151 
Brand and Sundt,ODOsteoclionuntis 438 
Braun eplmt m treatment of hallux ngulus, 
713 

BreTicoUia, 57 

Bristow, on snapping ahoulder, 690, on 
treatment ofrccurrcot dislocation of 
the shouHer joint, C83 
Bnttam, arthrodesis, m tuberculosis of 
wrist, 339, of ankle 820, of wrut, 
847, extra articular arthrodesis in 
iubetculonis of hip, 328, of shoulder, 
354, multiple graftmg in vertebral 
tuberculosu, 293 

Brockman, on congenital talipes (•quioo 
larus, 44, 47, 53, on renal rickets, 
]4<>, operation for talipes eijucao 
varus, o I 

Brooke, on reiuo\ at of patella, 423 
Browne, Denis, on club foot, 44, el ssq 
Bruce, on congenital dislocation of the hip, 
20, 21, 23, 28, on osteocbondntis 
dissecans, 732, on post traumatic 
ooteodjstrophy at joints, 178 
Bryant’s triangle, C 

Buchmanti, on osteoporosis of the carpal 
bones, 464 

Buerger, on thrombo angutis obliterans 
56S, exercises, in treatment of 
\ ascular disease, 575 
Bunions, 761, 803 Sec Hallux ixdgus 
Bums a operation for spondjlolistbesis, 
596 

Burrows, Jackson, on ostcoibondritis, 436 
Bumie, 863, adventitious, 863, bunions, 
863, calcanean, 774, 863 86o, 

housemaid’s knee, 664, 867, kypbo 
tic, S63, miner s elbow, 869, porter s 
shoulder, 863, student s elbow, 869, 
tailors ankle, 863, 86o, weaters 
bottom, 863, 869, affections of, 863, 
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see Bursifis, remotal of, in hallux 
talgug, 762 
Bursal enlargements of heel, 774 
Bncsitis gouty. S63 
infectious, 864 

of elbow, 869 olecranon, 869, tennis 
elbow, 670 see 7'ennia elbow 
of foot and ankle, SC3 
of bipv 868 ischio gluteaJ, 869, jisoas, 
SbS, trocbariteric, 668, of knee, 866, 
infra patellar, 867, pre patellar, 866, 
Semimembranosus 867, sub crural 
867 

of shouliUr. 673, 675 869 
syphJitic, 865 
traumatic, 864 

Butler sad Seddoa, on lertebral tuber 
euloctia, 253 et seq 

Cairns and koung, on regeneration of 
nerves, 530 

Calcanean bursitis, 863 
Calcaneus, epipbjsitis of, 449, 777, ma! 
uniou of fractures of, 814, tuber 
cuioais of, 777 

Caicifcation of suprospuiatus tendon, 677 
Calcium metabolism, bone in relation to, 
115 

Caiot 3 jacket, m tuberculosis of spme, 2S4 
CaK4 a disease of the spine, 026 
Culi4. bone-sborteiung op^ation, 821, on 
tuberculosis of ^ee joint, 335, 
eclecogenio fluid, 363 

Cameron and Osman, on mental symptoms 
m spastic paraljsia, 519 
Campbell, on endothelial mj cloma, 225, on 
hypertrophic pulmonary arthro 
pathy, 388, operation for drop foot, 
512, for genu recurvatum, 494, for 
hipflezion contracture, 492 
Cannon, on circulation of the extremities, 
561 

Capencr, on spondy lohslhesu, 592 
Capillary area, importance of in circulation 
of the extremities, o62 
Carbuncular infections of the hand, S91 
See I) hifloic 

Carp and Stout on ganglia, SGI 
Car^ metacarpal arthroplasty, 854 
Canell Dakin treatment of osteomtebtzs, 
192 

Caridage iilates, fracture of, 630 
Cartilagiaoua loose bodies of joints, 727 
Cellulo^ jacket, m tuberculosis of spine, 
285 

Cervical rib, 61, anatomy, 62, diagnosis, 66, 
embiyologj, 61, Grubers tlaseifica- 
tion, 62, incidence, 63, operation for, 
67, ajmptoms and signs, 64 ej seq, 
treatment, 67 

Cemcal syrnpathetic none, lesions of, 554 
fSiarcota jomt, 428 bee AeuropaJAic 
joint • 

Cbatakni, on Lpoid granuioniatOBis, 169 
Cheilotomy, 414, 419 
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Chondrodvstrophia foetalis, 97. See 
Achondroplasia 

Cliondromata. 204, diffuse, 736, multiply 
204, 736, solitaij cystic, 205 
Choodro osteo d\stropb3, 102, cbiucel fea. 

tures, 103, patholojg*, 102 
Chown, on renal nckets, 140 
Cfiromc artlmtis, 3s9, nomenclature. 3S9, 
villous, 403 

Circulatory diaturbances of the extrcmi 
ties, 560 

cIas:n6cation of, o62 
diagnosis, 572 
differential diagnosis, 571 
Pachon oscillometer, 573 
pnmaiT obliterative disturbances, 567, 
arteriosclerosis, 570 
thrombo angiitis obliterans, 365 
treatment. 574, amputation, 553, 
cemco- thoracic giitghoaeciomy, 
579, general directions, 575, lumbar 
gangbonectomr. 581, paravertebral 
infections, 577 Pzvex apparatus. 
775 penpberal nerve section, 583, 
stellate ganglionectom), 579. •>ym 
pathetic denervation, 576. tWracic 
svmpathectomy, 573 
Taso>motor lesion^ 563. acroovano'is, 
564, crythromeUlgia, 565. Hav 
naud a disease. 563 scleroderma, 564 
ClaMcle, dislocations of medial end of, 6o7 
Claw foot, 778. cLaical features, 779. 
degrees of, 780. treatment. 781, of 
first degree. 731, of second degree, 
731, of thud degree, 731, of fourth 
degree, 7&3. of fifUi degree, 783, 
Lambnnudi a operation, 732, Todd's 
operatioa, 7b2 
Cleido cnuual d}-sostosis, 3S 
Clem, on treatment of «pastie paralysis, 522 
Club foot, congenital, 43 See Talipes 
equino rarus 
Glutton s joints. 379 

Coates, \ incent, on rheumatoid artbritui, 
309 

Codivilla on bone-lengtheiung operstioiu, 
822 on congenital pseudarthrosu 
of the tibia, 43 

Codman, on calcification of supraspinatus 
tendfja, 677, on ostetigeaic aaramiia, 
220,221, on rupture of supr3'’piDatus 
tendon, 079. reactive tnangfe, 217 
Coeliac nckets, 131, blood chemistry, 133. 
clinical feature-, 132. etiology, 133, 
pathology, 131, radiological appear 
ancea, 132, treatment, 133 
Cole, on treatment of pobomyelUis, 4o3, 
4‘iO 

Coley’s mixed toxins in osteogenic sar 

Collar and cufi treatment of tuberculosis of 
tlbon joint, 357 

Coller and Maddock. on normal akin tem 
jicrature, 572 

Collier, on spastic paralysis. 516 


CoUier and Pitt, on neurofiathic jomJs, 429 
Compere and Adams, on faypcrtrojduc pul 
monary arthrojiathy, 3i8 
CoD^nital deformities, 13, absence of 
radios. 79, sec Hadius, fongantd 
absence oj ; angulation of tibia, 42, 
arthrogryposis multiplex congenita, 
54. brevicoUis, 57, tenical nh. Cl. 
q r cleido-cranial dy so-tusis, 53, 
club foot, 45, dislocation of hip. 20, 
see Dislocation oJ h\p, congenital, 
dislocation of knee, 41, dislocation of 
shoulder. 60. dystrophy of fifth 
tinger. 39. genu recurvatiim. 41, 
high scapula 54, Khppel Fell syn 
drome, 57, Madelungs defomuti, 
82, myodystrophia foetahs. 19, 20, 
54, pnmary deformities, 18, psiud 
arthrodia of the tibia, 42, radio- 
ulnar synostosis, 76, scalenus syn- 
drome, 69, secondarr deformities. 
IS. short ne(k.57,subiuxationoftLu 
wrist, 32, syndactylism, 84, tahjKS 
eqnino varus. 43, see TaUpts niko- 
rorua. tibial kypbosu. 42, wry 
n«k, 71 

Congenital bvpotbyroidism, 166 
Cope, on alTeetions of the shoulder joint, 
668 

Co to transversectouiy. 290 
Cowan, on non onion of fi^iturcs, 803 
Coxa plana, 438 Sec OeUMhonclntis 
deformans coiee guvtnUis 
Coxa vara, 451, epiphyseal, 453, k« 
Epiphyseal coxa rora 
Cretuusin, 166 

Cntcfaley, classification of spasmodic wry- 
neck. 75 

Croh. on trigger finger, So5 
Crothers, on spastic paralyiua, 516 
CVurinto bgament*, operation for recon- 
struction of anterior Lgament, 713, 
for leeonstmction of fiostenor liga 
ment, 714. rupture of. 712 
Cruvedhier’a sign, m rupture of bice]«, 880 
Cuneifonn tan^ectomy in talii>es equmo- 
vams, 52 

Cynax, un tennis elbow, 871 
C^sts, of bone, 158, 207. see Bohc cysl , of 
semilunar carttfiiges, 7ft? 

Dactylitis. Bvpbihlie. 233, tuberculous, 209 
Dale, on Calve b disease of the spine. 627, 
on rUssification of autonomic ntno 
endings, 561 

Dandy, operation for spasmodic wry D«k, 

Dairorh s operation for corgrnitaJ sub- 
luxation of a rist, :s4 

Debndemcnt, Alagnuson s opiratK<n in 
osteo-artbntis, 414 

Degeneration, reaction of, in jK-npheral 
nerve lesions, 533 
Delayed union of fracture^, M>Q 
Deltoid, t>aralysis of, 5d3 
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Deutachlander, ou march foot, 77d, <68 
D Herelle, on bactenophage, 103 
Diaph} sial aclasis, 107. bca .4c7ri«i8, mela 
physial 

Dickson's operation for jxiralj sis of gluteus 
inasimuB, oOO 

Duiot 8 oporatioji for s^inlactyhaiii, 87 
Diffvifco hbrosis of bone, 158 
Diffuse osteopcriostitw, 233 
Digital glontat system, 503 
DipJegia, sp^istic, 516 
Discoid lateral cartilage, T03 
Dislocation, acrouuo claMCuIar, 085 

of hip, congenital, 20. acetabulum in, 
21, after treatment, 33, bilatiral 
case, 40, bones, changes in, 2], 
(hnieal features, 23, coinplicatjcms. 
40, ileforDiity, 34, diagnosis 38, 
differential cUagfiO'is, 20, di^looa 
tion, 30, early CISC9, 20, etioIt^j,30. 
esanunation of patient, 34, femur 
in, 21, gait, 34, lordosis, 24, Lorens 
oateotoniy, 33, manipuUtire rcduc 
tion, 31, mcasutements, 25. move 
menta, 21, Narath a hernia, 23, 35. 
old unreduced cases. 33, operative 
reduction. 35, palliation, 25, patho 
log>, 21. pelvis in, 32, prognosis, 
39, reconstnictno opcrstion. 36, 
$chaRa osteotomy, 36, Smith Deter 
sen approach, 35, soft parts, changes 
m, 23, fraction, 35, treatment. 39, 
Trendelenburg a sign, 20, umiatcrat 
cases, 38, vascular sign, 25, X rav 
appearance, 37 
of hip, paralytic, 489 
of knee, 4l 

of medial end of clavicle, 087 
of patella, recurrent, 730. See Pal*U<t, 
recurre/U ditlocahon cj 
ofehouldtr, congerutal, 00, reeurrent, 
OSI, causes, 661, symptoms. 031, 
treatment, 661, Dankart soperation, 
682, Xicoia operiCion, 684 
of tendons, 884 

Distal tjpo of muscular djstrophy, 47i 
Dolt, method of lieatmenl in congenital 
dislocation of the hip, 33 
Dowden, J W , on treatment of punilcnt 
arthritis, 363 

Drainage, of ankle, 371, of elbow, 373, of 
bip, 369, of knee, 370, of shoulder, 
371. of wmt, 372 
Draper, on poliomjelifis, 477 
Drilling of ^ae, in non union of fractures. 
605, m osteo arthritis of the hip, 
417 

Drop foot, m pohomjehCis, 493, Campbell s 
operation, 512, fixation by silk liga 
ments or sutures, 313, Galue’s 
operation, 514, Puttia opration, 
513, tenodesis, 513 

Duchenne tjpe of muscular paralysis, 468 
See Pseudo kypertrophtc muscular 
parcdysia 


Dunn, Naughton, on injuries of semilunar 
cartilages, 696, operation for flad 
foot, 510 

Dupont, on Osteopetrosis, 13 > 

Dupuytren's contraction, 872, diagnosis, 
874. etiolog}', 873, histology, 873, 
incidence, 872, jiathology, 872, 
j^mptoms. 874, treatment, 874, 
operatiie, S75 . operatire, excision 
of fascia, 875, operative, subcir 
taneoua fasciotomy, 875, post 
operative, 876 

Dwaifism, pituitary, 162, renal, 138 
Dyschondroplasia. 104, clinical features, 
105, differential diagnosis, 105, 
(Mthology, 104, prognosis, )06, 
radiological appearances, 104, treat 
ment, 108 

hereditary deforming. 107 
Dystrophy of the fifth finger, congenital, 89 


Ccchondroma, smgle, 208 
Kdebtem. on radiological appearances in 
adolescent kyphosis, 653 
Eden, on oeiw ical nb, 66 
Elbow, arthtode&is of, 840, arthroplasty of, 
853, aspiration of, 371, excision of, 
Langeobeck s method, 337, zaanipu* 
lation. S3S, miners, 869, optimum 
functional position of. 372, paralysis 
uf fioxors of, 505, student’s, 869, 
tuberculosis of, 355, soo Tubereu 
losn of eWow 

Ellis, on osteopetrosis, 135 
Blmslie, on bone cyst, 158, on calcification 
of supraspinatua tendon, 677, on 
localized nbrosis of bone, 153, on 
osteitis fibrosa juvenilis chronica, 
J68, on sacro ibao tuberculosis, 34^ 
on tennis elbow, 870 
Elocsser, on neuropathic joints, 430 
Fnchondral ossification, 90 
Kncbondioinata, multiple, 106, 204, soh 
lory cystic, 205 
Encysted tuberculosis, 239 
Endothelial myeloma. 233, clinical fea 
tuces, 236, differential diagnosis, 
237, histology, 223, morbid 
anatomy, 225, origin, 226, treat 
meat, 227, X ray appeirances, 227 
EndotbcUoma, 233 

Ep articular ccchondroses in osteo aithn- 
ti*. 406, 734 

Epijffiyseal coxa vara, 453, diagnosis, 450, 
differential diagnosis, 4.50, etiology, 
4S5, idiopathio type, 453, incidence, 
453, physical signs, 457, progno«is, 
4fi0, symptomatology, 453, trauma 
tic type, 460, X ray appearance, 458 
Epiphyses, affections of, 434, displaced 
non articulating, 737 

Epaphysitis, 434, see Osltochondritjs , of 
calcaneus, 449, 777, vertebral, 653, 
see Kyphosts in adolescence 
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Eppmger, on mtrapelnc protnisHMi of the 
acetabulum, 425 

Erb I>ucheni)e type of paralysis, 553, 553 
Erb’s juTemle type of musnilar dcstrophy, 
470 

Erysipeloid, 894 

Ewing's tumour, 225 &rc Endothelial 
mytloma 

Examination, m congemtal dislocation of 
the hip, 24, in tuberculosis of spine, 
263, il ttq , of an orthopedic case, 4 
Excision, of fascia, in Dupuytren’a con- 
traction, 875, of joints, in osteo- 
arthritis, 413. of knee joint, in 
rheumatoid arthritis, 401 
Exercises, m flat foot, 754, m scobosis, 639 
Exostoses, multiple, 107, see Aclasis, 
metaphysial, removal of, in hallux 
valgus, 762 
Exostosis, 201 

Extensor pollicis longus, rupture of, 881 
Extensor tendons of the Angers, dis 
insertion of, 878 

Extra articular check operations on the 
ankle, 512 

Facio-scapulo humeral ty pe of muacnlar 
d^trophv, 470 

FairbaoL. on achondroplasia, 101, on con 
genital high scapula, 55, on diagno 
sis of scurvy, 131, on epiphyseal 
cou rara, 4o6, on loose OMiea of 
joints, 730, on melorheostoais. 137. 
pn osteochondritis dissecans, 730, 
on treatment of obstetncal paralysis, 
6a8 

Fascial tran<planta for paralytic •coliosis, 
616 

Fsectotocaj, eubcatancoat, la Dapoptmt's 
contraction, 875 

Fell, 51iss, on the dei elopment of bone, 91 
Felon, 894 See ITAitlcir 
Femur, avulsion of the lesser trochanter of. 
463 

bead of, in congemtal dislocation of the 
hip, 21 

neck of, in congemtal dislocation of the 
hip 21 

un umted fracture of neck of, 811, 
Albee’s peg graft operalioD, 8J2, 
McMurray bifurcation operatioo, 
814, subtrochanteric osteotomy, 
812, hitman a operation, 813 
Fey ct’a operation for congenital absence of 
radius, 81 

Fibrmoua loose bodies of jomts, 72b 
Fibro sarcoma, periosteal, 214 
Fibrosis of bone, localized. 158 
Fibrositis, 614, plantar, 775 
Fibrositis neurotica, 615 
Fibrositis Ossificans prognrtoivs, 174 
Fibroiu loose bodies of joints, 726 
Findlay, on treatment of deformity in 
nckets, 124 

Finger, mallet, 878, Ingger, SS5 


Fiflsterer's sign in osteoporosis of the carpal 
bones, 466 

Fisher, on afi'ections of the knee jouit, 
693, 694, on loose bodies of jouits, 
735, 737, on Osteo arthritis, 406 
Flail foot, 506, Hoke's operation. 5(f'. 
Lambnnudi s ojicration, 507, 
Xaugbton Dunn's operation, 510 
pan taloul arthrodesis 511, Uhit, 
man's astragalectomy, 707 
Flat foot, 744, acquired, 744, congenital, 
744, deformity in. 747, diagnosis, 
750, examination of, 749, gait in, 
747, mechanism of, 745, pam in, 
74G, pathology, 746, prognosis, 770 
symptoms, 746. treatment, 752, 
adhesive strapping, 753, coDtrast 
foot baths 752, correction of fool 
wear, 753, eleetncal, 7.52, exercises, 
754, manipulation, 757, masssge, 
752. ojKrations, 758, supjiortii, 7 >6. 
Whitman valgus brace, 756 , tyqics 
ot, 748 

Flat head, 438 See Ofteochondnlis de- 
formans eoxce juitniiis 
Flexoer and Noguchi, on poliomyebtu, 475 
Focal osteitis fibrosa cystiu, loS txo 
Bans cyst 

Foer«ur's operation in spastic paralysis, 

Foisie, on 'N olkmann's iscbaertuc contrac* 
ture, 790 

Foot, affections of, 741, arches of, 741. 
bunitis, 865, claw foot, 778, SiD 
Ctaxe foot , flap foot, 744, see Flat 
foot , Freiburg a lofractiun, 769, 
hallux ngidus, 771, ballux inigus, 
761,see//o//iixra/s'Ma, hammertoe, 
784, hwl, pataFai craiditiai/iivS, 774, 
see HuJ, painful conditiOHt of, 
bypendrosis 788, ingrowing l«- 
nail, 7S6, Kohler's disease, 7C9, 
manipulation of. 834, inarth foot, 
767, metatarsalgia, 764, metatarsus 
atancus, 7t>0, metatanois hyper- 
mobde, 7G0, melatarsiis jirinius 
xarus, 7C0, movenicnta of. 743, 
onychocryptosis, 7b6. onichogry 
phosis 7b7, jierotieal fiat foot, 7 »8, 
sesamoid hows, fneture of, "bl, 
spasmodic flat foot, 758. static dis 
turbances, 741, tendocalcuntus, 
shortening of, 784 
Footwear, m flat foot, T5J 
Foreetier, on rheumatoid arthritis, 3'i8 
Fracturea, delaicdunion of, 800 
ham and dam treatment. bOl 
mal union of calcaneus, 81 4, of s 
fruLture. 810 
march, Tb7 

non union of, 802, chnical fiutunw, 
803, itiologj, 802, tnatment, 804 
bone grafting, 8flv>, drilluig the frag 
ments. 80 > inecbanical, NM, Imh* 
ojicration, 805 
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Iractures (conluiMeJ) — 

of neck of femur, SU bee femur, 
uii nntf«i/rac<Hre of necL of 
iragUitie ossium, 111 bee 0«frc^enu>« 
tTnperfttJa 

Fraser, laaunotomy for rerlebral tuber 
euloais, 291, on congeuital rs<ljo 
ulnar s^no<U>sw, 78, on hpoid 
granuloruatoais ICS ef sen • ^ 
ohteomjehtis, ISO, on tickets, 120, 
lil, on scoiioais, €29, uu spinal 
tuberculosis, 249 2C1, on tuber 

culosis of Iwne, 234. 233 
Freibuf^ s infraction, "69 
Fntburg, on the scalenus a\ndrome, 70 
Friedreich s ataxia, 472 
Froelich on epiphjscal coss vara, 455 


Gaenslen, on congenital dislocation of tlio 
hip, 40 Sign, in loir back pam, 589 
Gage, on Hodgkin s disease, 1C7 
Gait, ui congenital dislocation of the htp, 24 
Gaieazti inelbod of manipuUtiou in 
bcoliosia, (>44 

Gallanil, method of arthrodesis of ankle 
320 

Galhe operation, for drop foot, 514, for 
recurrent dislocation of patella 723, 
for tabpea calcaneus, 514 
Ganglion, SM clinical features $61. 
etiology, 861, pathology, $00, sites. 
861, trcfttjmrnt, 862 

Ganghonectomy, cenico thoracic, 579, 
lumbar, £91 

Gangrenous irhitloir, 993 
Gaucher a disease, 169 
Genu recuriatum, eongeaiUl, 41, m 
{loliomyelitis, 404 
Genu Tulgum 128 

Genu tarum, 126 treatuient, 126, Knight s 
brace, 126, osteoclasis, l27, osteo 
tom>. 127 
Giantism, 162 

Gibbon and Landis, on diagnosis of vascu 
lar disease, 573 

Gibson, on congenital sublusation of 
wrist, 83, 84 

Gilchnst, on reduction of dislocated biceps 
brachu, 089 

Gdl ontreatment of osteitis deformans, 150 
Girdlestone, Uminectoray for vertebral 
tuberculosis, 291, on tuberculoais of 
bone, 230, of knee. 333, of spine, 
276 , osteotomy of femoral neck, 
419 

Globoid bodies, in poliomvebti«, 473 
Glomal s} stem, digital, 5C2 
Gluteus maxiiaus, paralysis of, 500, Dick 
son’s operation for, 601, Ober a 
operation for, 600 

Gluteus medius, paraljsis of, 502, Legga 
operation for, 602 

Goldmg, on intra peine protrusion of the 
acetabulum, 425 


Goldtliwaite, operation for recurrent dislo 
cation of patella 723, sign, m low 
back pain, <>S9, C07, in sacro iliac 
tuberculosis, 343 

Gonococcal arthritis, 373. diagnosis, 376, 
differenfnl diagnosis, 376, etiology, 
374. patliolog} 574, prognosis, 377, 
symptoms, 376, treatment 377 
Gouty bursitis. S66 

Grafa^ Duvernay, on bone drilling in 
o»tco arthritu, 417 

Greig on eongemtil dislocation of shoulder, 
60 61. on development of bone 92, 
on localized rarefaction in bone, 176, 
on myositia ossificans progressiva, 
174, on synovial chondroma, 735 
Groves, Uey on arthroplasty, 849, 852, 855 
Gruber, clarification of cervical nb, 62 
Gruta, on myositis ossificans circumscripta, 
793 

Guenn, on Dupuytren s contracticm, 973 
Gummatous arthritis, 3S0, osteomyelitis, 
233, periostitis 233 
Gunther, on treatment of ganglia, 963 


Hiemopbibc arthritis, 382. cbiucal picture, 
393, pathology, 333, treatment, 334 
Haglund a jacket, in scoliosis, 641 
HaSux tigidus, 771 
Hallux valgus, 761 

ttealment, conserTative. 762 
treatment, ^erative. 762, excision of 
head of first metatarsal, 763, ex 
ei&ioD of proximal half of phalanx, 
762, osteotomy of metatarsal neck, 
76t, removal of exostoses and 
bursie, 762 

Ham and dam method of treatment of 
delayed union of fractures, SOI 
Hamilton, on congenital radio ulnar syno 
stoeis, 78 
Hammer toe, 764 
Hand, acute infections of, 887 
absceasea of, 903 
infecfioa of finger u eb, 910 
uif^tiona of palmar spaces, 907, dorsal 
celluUtis, 911, hypothenar space, 
909, retfotendinoua central palmar 
apace, 909 superhcial pre tendmoua 
central palmar space, 910, thenar 
space, 909 

infections of aynov lal sheaths, 897, 902 
tenosynovitis, 897, of index, middle 
and Ting fingers, 900, of little finger, 
899, of thumb. 900, treatment, 900 
treatment, 911 
whitlou, 887, see U fnlhw 
Hand Chnstiaii bchuller 8 disease, 169, 
171 

Hama, on achondroplasia, 100, on bone 
changes in scurvy, 129, on ccelsac 
ndeets, 132, 133, on development of 
bone, 92. technique in tuberculosis 
i^hip, 329 
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Haversian systems, 02, 94 
Heel, painful conditions of, 774 

lithological conditions, 777, epiphjsi 
tis of the calcaneus, 777, pyogenic 
infection, 777, tubereuloMS of the 
lalcaneus, 777 
static disliirbanies, 777 
traumatic disturbances, 774, bursal 
enlargenients, 774, calcanean spurs, 
775, plantar fibrositis, 77% sub 
taloid arthritis, 777 
Hemeke, on cleido cranial dysostosis, 
Hemiplegn, spastic, 516 
Hemivertebra, in causation of low back 
pam, 590, removal of, in scohosis, 
646 

Henderson, on cervical nb 6% on eon 
genitsl pseudarthrosis of the tibia, 
43 

Henderson and Adnon, on rbeuniatoid 
arthntis, 394 

Hereditary deforming dyschondroplasia, 
107 See Acfasia, mebjphifstai 
Hertz, on thyrotoxic osteoporosis, 161 
Heterotopio bone fonnatioo, 17J, aiyovtia 
osBi£can8 progressiva, 173 
Heuter s sign, in rupture of biceps, 880 
Hev lUiam, on internal derangements of 
the knee, G9J 

Hevman s operation for sciatica, 0^3 
Hibbs, on tuberculosis of the knee. 337, 
operation for vertebral tubercu 
losis, 207, trochaiitenc graft in 
tuherculosu of hip, 327 
High scapula oougemtal, 54 S«i Scapula, 
eon^emlal high 

Hip, arthiodesis of, 326, 417 , arthroplasty 
of, 418, 853, aspiration of, 369, 
bursitis, 868, congenital dislocation 
of, 20, see Dislocation of hip, con 
gentlal. manipulation of, 836 
optimum functional position of, 
369 ostco ailhntis of, 414, see 
Oslco arlhnlii of hip, snapping, 
913. tuberculosis of, jc^, see 1 ubtr 
chIosh of hip 

Hobo on o^tiomyeLlis, 181 

Hodgkm 8 disease, 167, bone changes in, 

167, clinical fcitures, 168, diagnosis, 

168, pathology, 167, treatment, IGS 
Hoke, on scoliosis, 641, operation for flail 

foot oOO 

Horner s syndrome, in cervical nb, 65, m 
lesions of brachial plexus, 552, in 
lesions of cervical »y in[Kitbctic, 534 
Housemaid's knee. 864, 867 
How ship s laiunx, 94, 2J7 
Hume, on multiple choiidromata, lUG 
Hunt, Dame Agues treatment of hip 
flexion contracture, 490 
Hunter, on functions of iiiusdi, 617, on 
jiarathyroid ostcudy stropliy, 155, on 
spastic paralysis, 522 

Huutcr and Miles, on dyschundroplasta, 
105 


Uusch and Rver-on, on enJothrlwl 
myeloma, 226 

Hydrarthrosis. 380, sy mraitrual, 379 
Uy ptndrosis, 7SS 
Hyperpitiutiry ayndronus, l62 
Hi pertropluo pulmonary ait hropalliy , 3s0, 
clinical featuies, 387, etiology, 3s7, 
Mane's sign group. 386, pvthologj, 
387 

Hypertrophic tuberculosis, 242 
Hysteiical joints, 384, clinical features, 
383, diagnosis, 3^>, diffeniitwl 
diagnosis, 386, treatment, 386 

Idiopathic steitorrhcca. the osteomalacia 
of 144 

Ileal graft in tiibeiculosis of liiii, 328 
llio femoral methods of extra articular 
arthrodesis of hip, 326 
Infectious bursitis, 864 
Infective vertebral osteosis, 656 
Infiltrating tuberculosis. 339 
Infra patellar bursitis, 867 
Infia patellar pad, afl’ections of, 717 
Inge and »rguson, on fracture of sei»woul 
bones, 789 

Ingrowing toe nail, 786 
Intervertebral disc, protnisioii of, 622 
See Protrusion of an iiitenerItJira, 
disc 

Intro pelvic urotrusjon of the acetabulum, 
425, cumcal features, 426, etiology, 
425, juvenile ostco asthenia pro 
trusion, 423, radiological appear 
ance, 426, iheumutio group, 425 
Iscbio femoral method of extra articular 
arthrodesis of hip, 328 
IscbiO gluteal buraitis, 869 
Isehn, Oil acute infections of Uie hand. 887i 
classification, 887 . on cellular 
spaces of the hand, 907, on gan 
grenous whitlow, 892. on whitlow 
of second plialangeal space, 896 
treatment of diffuse syiiontw, 905, of 
first phalangeal sjiai-e, 897, of infcc 
tion of letro tendmoua rintisl 
palianr space, 010, of tcnosyciov itis, 
900, general treatment, 911, 912 

Jacket, Abbott, in scoliuais, G4I, Calot's, 
234, celluloiti, in tuberculosis of the 
spine, 2S5, comctire, in scoIkm'IS, 
640 Haglunds, m scoliosi, Wl, 
McCrae Aitkcn, iii si-oliosis, 610, 
planter, m liiberculosis of sj>ini, 
284, quadrilateral, m scoliasis. 043. 
retentive, in scoLosh, 04 5. turn* 
buckle, in scoliosis, 643 
Jaffe and Hudansky, on |ian>thyrui(i 
osteodystrophy, 154 

Jnusen, on achondrojilasu. lul, on con 
genital dislocation of tbe iuji, 20, on 
devclojimcnt of l>uiie, 93, on uuirih 
fracture, 768, on mctajliyslal 
aclasis, 109 
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Jomt debridement m osteo arthritia, 414 
Joint mice, m osteo artlintis, 406 
Joints, acute infections of, 360 

acute infective arthritis of infants, 364 
aspiration of, 36S, ankle J71, <4bow, 
371, hip, 369, knee, 370, shoulder, 

371, vmst, 37i 

Charcot’s disease, 42S Sc© Snro 
palh>cjotnl 
Ciutton’s joints, 379 
itramage of, 369, ankle, 371, eltww 

372, hip, 3G9, knee, 370 shoulder, 
371, wrist, 372 

gonococcal, 373 See CoHOcocod 
arfi^nlis 

hremophilic arthritis, ,182 
hypertropliic pulmonary arthroiMtby 
JS6 

hjstcncal joints, 384 
neuropathic, 428 See 21ettn>palAic 
joint 

optimum fiiiictionAl {msition of 369 
ankle, 371, elbow, J72 hip. 369, 
knee, 370. shoulder 371, wTist. 372 
pneumococcal, 372 

pjogcnic, 360 See Pi/ojewc urtinhs 
sytihilis of, 378 

tuberculosis of, 302 Seo T’a^ercidosu 
oj joint* 

\ SD Gies , 380 

Jones and Lovett, on claw foot, 778, on 
congenial siibluaation of urtst. 82. 
on pcs equmus in spvstic paraijsis 
62b on pohomycUtu, 43G on recur 
rent diBlocation of the patella 720 
onscobosis, 630, oiispasticparal^sis 
616 

Jones, Bell, on discoid lateral cartilage. 70$ 
Jones, Hughes, on achondroplasia, 99, lOt 
Jones, Lewis, on cervical nb, 63 
Jones, Sir Robert, on dislocation of pero 
neal tendons, 88o, on tubereulosisbf 
hip, 310 

Jones, ^\ood on cervical nb 01 
Juvenile, osteo asthenic protrusion of 
acetabulum 42? round hack, 662 
see hyphost* <n adoiMce/ie* 

Kanavel on acute infections of the hand, 
S9 j, on dramage of thenar space, 
909, on infection of retioiendinpus 
central palmar space 910, opera 
tion for 8>ndvctjiisai, S8, sign, in 
tenosynovitis 899 

Koitli on development of bone, 93, on 
metaphysial aclasis, 109 
Keller, operation for hallux valgus, 762 
Kennon, on osteomyelitis, 1S7 
Kenny treatment in pohomyehtis 483 
Kenug 8 sign in polioinjehtis, 479 
Key, cja'isificatioii of coxa vara, 451, on 
epiphyseal cota vara 456, on 
h*mophihc arthiitis, 383 
Kidiier and Phemistcr, on osteoebondntH, 
436 


Kienbock, on arthrodesis of knee, 842, on 
epiphyseal coxa vara. 456, on osteo* 
porosia of the carpal hones, 464, 467 
Kicnbock s disease 464 See Osttoporosia 
of the carpal honea 

Kinderslcy, on rheumatoid arthritis, 399 
King on cysts of semilunar cartilages, 710 
711, on ganglia, 801, on neurojiathic 
joints, 42$, 430 

Kirscluicr, on march fracture, 768 
Kissmg spines, 599 
Klapp on tenosynovitis, S97 
Klcuiberg, on scohosis, 629, operation m 
scoliOBis, 645 

Klippel Fell syndrome oT 
Klumpke 9 pvraly sis, 554 el *ei) 

Knagga, on achondroplasia 99 on aero 
raegaly, 164, on acroraegthe arthn 
tis, 165, on osteitis deformans, 148, 
149 on osteogenesis imperfecta 111, 
112 

K««. affcttioiis of t>92 anatomy of, 692, 
arthrodesw of, 842, arthroplasty of. 
857 aspiration of 370, bursitis of, 
866, congenital dislocation of, 4), 
cruciate Ijgamcnta, rupture of, 712, 
cysts of semilunar cartilages, 710, 
discoid lateral cartilage. 708, ex 
posure of posterior compartment, 
739 genu rocurvatum, 41 genu 
valgum. 128 genu varum, 120, 
housemsids S64, 667, infra patellar 
pad affections of, 717, literal hga 
meuts. rupture of, 713, loose bodies, 
725, see Loose bodies of joint* , 
manipulation of. 83a, medial colla 
teral ligament, old injuries of 716, 
optimum functional position of 370, 
osteo arthritis of, 422, patella, 
bipartite 719, patella, recurrent 
dialocation of, 729, see Patella, 
recHtrenl dtslooaiion of Pellegrini 
Stieda s disease, 739 semilunar 
cartilages, uijuries of b96, see 
Semilunar cartilagea, injtirie* of 
tibuil spine fractures of, 716, Tim 
brell hishcrs exposure of, 738, 
tuberculosis of 332 see 7 ufjeTCutosie 

Koch, on treatment of acute infections of 
the hand, 893 on treatment of 
Dupwy tren a contraction, 876 
Kocher, incision for dramage of ankle, 371, 
on stenosing tendo vaginitis at the 
radial btyloid 886 

Kohlers disease, of the metatsr*al head, 
769, of the tarsal nancular, 447 
Kolodny, <m osteogenic sarcoma, 224 
Kraft, on mclorheostosis 136 
Krogius operationfordislocation of patella, 
723 

Kumuiel a disease, 624 
Kyphosis HI adolescence, 6u2 muscular 
type, 632, Lovetts classification, 
65^ osseous type, 6o2, true adoles 
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Kyphosis [contiMied)- 

cent kyphosis, 6o3, etiology, 653, 
treatment, 652, tl aeq 

Kyphosis m adults, 635, ciinicai featoics, 
635, 660, mfectire rertebral osteosis, 
656, Mane Stnimpell s disease, 63o, 
polj spondylitis marginabs, 63S, 
senile osteoporosis of the spine, 639, 
spondylitis ankylopoetica, 635, 
spondylosis defonnans, 65S, spondy 
losis osteo arthntica, 637, summary, 
660, treatment, 656, 661, true smile 
kyphosis, 657, Von Bechterew’s 
disease, 659 

Kyphotic bursa 863 


Laguere s sign in low back paui, 589 

Lambrmndi, on adolescent kyphosis, 654. 
operation for claw foot, 782 opera 
tion in paralysis of foot, 507 

Laminectomy 291 

Landouay and DejCtine type of muscular 
dystrophy, 470 

Lange, meth^ of fixation of drop foot by 
silk ligaments, 513, operation for 
wiy neck 74 

Lasegue s eiro, in sciatica 620 

Laslrey and Silbert, on treatment of vascu 
lar disease, 532 

Lateral ligaments of knee, rupture of 715 

Latissimus dorsi, transplantation of, 504 

1,6 Double s ty pes of sacralization of trans 
verse process of fifth lumbar 
sertebra, 600 

Lees David on gonococcal arthritis, 374, 
376, 377 

Legg on osteochondritis, 435 on osteo 
chondritis deformans coxae ;ureniJi«, 
441, 442, operation for paralysis of 
gluteus meuius, 502 

Legg Calv^ Perthes disease, 438 See 
O^tochondritia dt/oTJoane coxes 

Lengthening of Umb 515, 822, of quadn 
ceps tendon, 82o 

Lcriche on neuropathic jomts, 430, on non 
union of fractures 803, on post 
traumatic osteodystrophy at joints, 
J78 

Lenchc and Pobcard. on locabzed rarclac 
tion in bone, 176 

Lewm, on pseudo hypertrophic muscnlar 
paralysis, 470 

Leu is. On acrocyanosis 565, on erylhro 
melalgia, 565, on Raynaud a disease, 
564 

Leu is and Pickering, on cervical nb, 66, on 
mvestigation of vascular disease, 
073 

Ligamcntnm patella, rupture of, 884 

Ijpoid granulomatosis, 169 clinical fia 
turcs 171, diagnosis, 171. eOtiton 
lioncs, 171, pathology, 169, progno 
SIS, 172, treatment, 172 


Lipoma arborescens m osteo-arthntis 406 
Localized fibrosis of bone, 138, rarefaction 
in bone, 175 

Loose bodies of joints, 727 acute inflam 
matory sequestra, 73 -j, atyqucal 
symptoms, 737, cartilaginous, 727, 
classification of, 72a, iluucal fi-a 
tures, 736, detached o»teophjtet. m 
osteo arthntii), 734. in tabra dor 
sails, 734 , detached jiortioas of 
articular surface, 727, diagnosis, 
738, displaced non articulating ej i 
physes, 727, fibnnous, 720, lihrous, 
726, necrotic synovium, 726 osteo 
cartilagmous, 727, ostcuchondntis 
dissecans, 727, synovial choiuboma 
735, treatment, 738, exposure of 
posterior comjiartment of knee, 739, 
Timbrell Fisher s exposure of knot, 
738, tuberculous sequestra. 734 
Lorenz, bifurcation osteotomv in con 
genital dislocation of the hip. 38 
Lovett, riassifiratioo of types of kyjj)»oi.iji, 
6o2, method of mohiJisiRg spine 
640, on radiological features of 
rickets 122 

Low back pais, 586, assoLiattd with atatio 
orpo'tural errors, 617, causes of. 58 > 
complaint, 5S6, cxammation of 
patient, 5S9, fibrositL., 614, from 
tombination of causes. Oil, fmiu 
congenital errors. 089, trom patho 
logical changes, 614, from tmumatic 
causea, 606. Gaendcn s sign, u89, 
Coldthuaites sign SS9. kiseing 
spines, 599, Laguere s sign, oSO, 
ligamentous spram, 612, lumbo 
sacral strain, 609, museular sprains, 
B12, refeer^ patn from other 
regions, 618, sacralization of tho 
tronsverbe process of tho fifth 
' lumbar vertebra, 599, »eo 6»erali~a 
tion of the tranaierae pfocese of the 
fifth lainbar leHehra, sacro ilnc 
strain, 606, ste Sacro iliac strain, 
spondylolisthesis, 591, seoSpondylo 
fiithesia, spomlv losis delornians, 
Cl4, COS, Eummaiy, CIO, typhoid 
spine, 616, X ray examination 5SJ 
Lomaan a method of fascial trancplanle in 
paralytic scohosia, 646 
Lumbago, 614 

Lumbar ganglioncetoiuv, 580 
Lumbo sacral stram. 0U9 
Luachka. tubercle of, in snapping scapula, 
690 

Lymphogranuloma, 167 bee llvlj/lint 
diteaet 


Madelung s deformity , 82 *>00 U ri»l, 

coaqiittUil S'lh/uzat lull of 
Ma^ot tnatniint of ostwiuyclitw 193 
MagnuRon jomt lUbnitment m mtn>* 
nrtlinti-s 414 
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Malignant bone anenrj am, 217 
Mabgnant tumours of bone, 214, nngio 
eudotbeboma, 224, endothelial ni\c 
loma, 22d, endothchorua, 225, 
Kw-uig’s tumour, 225, multiple 
mjcloraa, 227, osteogenic sarcoma, 
210, periosteal fibro sarcoma 214 
ilallet finger, 878 
Malum cox® senilis, 414 
Mai uniteil fractiirefl, of ankle joint, 816, of 
calcaneus, 814 

Manifjiilation, 827, choice of cases for, 829, 
contra indications 820 GaUeazzi 
method in scoliosis, 644, m con 
genital dKlocation of the hip, 31, in 
Hat foot, 757, in genu valgum, 128, 
in tennis clbou, 838, Mennell on, 
831, of individual joints, 831, elbow, 
038. foot, 834, hip, 830, knee. 835 
sacro ibac, 837, shoulder, 837, wrist, 
83S 

Marble bones, 133 See Osteopetnuit 
March fool, 707 

Jlarie and Fenton, on cl«do*crannl djso 
stosu, 58 

Silario B sign group m hypertrophic pul 
oionary aithropatli^ . 3S0 
2i(arie Strumpeira disease, 055 See 
JCj/phQiis in aduUi 
Martin, on the shoulder joint. COS 
Matti, on treatment of non union of fmc 
tures, 810 

Mau, on znjositis ossificans nrogrobira, 
174, 175 

struck, on ujunes of mcdnl coUatm) 
ligament, 716 

3Iaewell, Preston, on osteoiaalaci i 142 
McCrae Aitken jacket in scoliosis, 64 1 
Me Euan, on the development of t>one. 95 
^IcLennao, on scoliosis, 630 
McMurray, bifurcation osteotomy m 
osteo arthritis of hip, 421. on 
injuries of semilunar cartilages of 
the knee, 700, 701, on osteo 
arthritis of the lup, 416 
iledial collateral ligament of knee, old 
injuries of, 715, opcratiie treatment 
of, 716 

2Iedian nerve, lesions of, 541, transpianta 
tion of, 543 

Mckhior, on congenital radio ulnar syno 
slosis, 70 

Mellanby, on bone m relation to cakinm 
metabolism, 116, on rickets, 417, 124 
Sfelorheostosis (Leri), 136, clinical features, 
137, etiology, 136, pathology, 136 
Menmgocele, 663 bee Spino hifda 
ilennell, on manipulation. 831 
Merirr, bed splint for hip plasters, 33, 
operation for arthrodesis of elbow 
joint, 846 for sacralization of trails 
lersoprocessoffifthlunibarvertehra, 
604, for opoadjlohsthesis, o98, for 
talipes calcaneus, 515 
iletacondyJar traumatic osteoma, 739 


Metajdiysial aclasis, 107 See Aclasis, 
ineiaph^sifil 

Metatarsal neck, osteotomy of, 764 
Mctatarsalgia, 764 

4[etatar«u3, affections of the bones and 
joints of, 739, afavicus, 760 
hypermobile, 760, primus v anis, 7b0 
Muldleton, on congenital angulation of 
tibia. C8. on congenital deformities 
19, on congenital genu recurvatum, 
41, on congenital high scapula, 55, 
on nij odjstrophia foetajis, 54, on 
post traumatic oateoihstrophy at 
joints, 178 

41ikultcz. on osteogenic sarcoma, 223 
Milch a operation for congenital subluxa- 
Uon of the wrist, 84 
Mills on tennis elbow, 871 
Miner's elbow, 869 

Minor, Victor, starch iodine test m dug 
nosis of vascular disease, 573 
MitcbcU, on tubercailosis of ankle 345 
Mononiehc iloiring hyperostosis, 136 
Mocioplcgta. spastic, 516 
21oore and ]2e Lorimer on niclorlieostosu, 
136 

Morion and Scott, on the normal vaso 
ddatatiOD level, 572 
Mott, on non union of fractures, 503 
Multiple mjeloiua. 227, clinical features, 
228, diagnosis, 229, histology, 228, 
origin, 228. pathology, 22S, treat* 
ment, 230, X rav apprarauees, 228 
Murphy, on tenica) rib, ^ on congenita) 
deformities, 19 

Murray and Se)hy, on t)ie deiclopmeiit of 
bone, 91 

Muscles, injuries of, 676, rupture of, 87G 
Muscular dystrophies, 468, clinical types, 
468,aiaj otouia congenita, 47) , ^tal 
ty)>e, 471, facio acapulo humeral 
type, 470, juv elide type of Erb, 470, 
myotonia atrophica, 472, pseudo 
hypertrophic muscular paralysis, 
468 , diagnosis, 472, Friedreich’s 
ataxia, 472, peroneal muscular 
atrojdiy, 473, progressive muscular 
atrophy, 473, symptoms, 473 
4I«scu)vr strains, 669, biceps, 670, deltoid, 
670. rotators, 67i, supraspmatus. 670 
Mute! and Gerard, on o-^teoporosis of the 
carpal bones, 464 
Myelocele, 664 bee 6piNa 5i/i<fo 
Myeloma, endothelial, 225, see L'lidai^eliat 
mydoina, multiple, 227, white, 213 
Myelo meningocele, 663 bee Spina bifida 
Myenlingetal, on Dupuytien s contraction, 
872 

Myody atrophia fietalis, 53. 54 
Myopatluca, the, 468 See Muscular 
dystrophies 

Myooitis ossificans ciri uniscripta, 795, 
diagnosis, 798, eljology, 796, in- 
aautce 796, palhologj, 797, trcit 
ment, 799 
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Myositis ossificans progressii a, 173, climcal 
features, 174, etiologj, 175, histo 
pathologv, 174, pathology, 174, 
treatment, 175 
iljotonia atrophica, 472 


Karath’s hernia, 23, 25 
Neck, congetutal short, 57, wrj, 71, see 
11 ry wfct 

Necrotic S3^lov^uIn, 726 

Nelaton, on tuberculosis of hone, 240 

Nelatoa s hnr, 5, 24 

Nerve suture, operation of, 538 

Ner\ es aSectiona of, 528 

injuries of, 528. changes in dependent 
structures, 530, changes m ncire 
fibril, 529, chnical eTsnimation, 530, 
diagnosis, 533, etiology, 528, pathol 
ogy 528, syndromes, 534, treat 
ment, 535, convrrntne, 535, opera 
tive, 536 

lesions of axillary nerve. 550. of 
brachial plexus, see Braehuil ptexua. 
Unona of of cervical sympathetic. 
554, of median nerve, 041, of pero 
ueol nerve, 559, of radial nerve, 546. 
of sciatic nene, 5oS, of tibial nerve, 
659, of ulnar nerve. S43 
Nervous system, operations on, m spastic 
paralysis, 522 

Neugebauer, on spondylolisthesis 692 
Neusal arch, anomahes of, in low back pain, 
590 

Neuritis, traumatic ulnar, 544 
Neurolysis, 533 

Neuro^thic jomt, 42S, clinical course, 431, 
etioicigy. 43fV pAthnlogy, 42l^ treat 
ment, 432 
Neurotropism, 620 

Nev, method of transplantation of median 
nerve, 543 

Nicola operation for recurrent disloration 
of the shoulder jomt, 6S4 
Niemann Pii k'a disease, lli9 
Night cries in tuberculosis of «pme, 261 
Non union of fractures, -802 See Ftik 
tiirea, non union of 

Nove Josserand and Viann>, on congenital 
wrv neck, 71 


OIjrr operation for jiaralysis of gluteus 
maximum, oOO, for sciatica. 621 , 
transplantation of biceps and tncejis 
into acromion, "jOS 

Obstetrical paralysis 555, (tniical fieluKS, 
356, etiology, 555. prognosis, >17, 
treatment, u57. bciers oi«ralion, 
557, Varieties, o55, lontr arm type. 
5o6, upper arm type, 5,>5, whole ann 
type, 356 

Occlusion, sudden, of mam icasels of a 
hmb, 5G7 


Ocb>ncr Gago and De Bakey, on the 
scalenus syndrome, 70 
Ogilvie, on renal nckets, 13$ 

Olecranon bursitis, &69 
Ollereiishaw, on c\st8 of •semilunar carti- 
lages, 710, 711, on Osgood Schlatter 
disease, 446 

Ollier 5 disease, 104. Soe DyachonlropJama 
Onycho cryptosu, 7S6 
Onycho gryphosis, 787 
OtlieUi,OQ rheumatoid aithntis, 399 
Orell, on bone grafting in non union of 
fractures, 806 

Orth, on myositis ossificans circumscripta, 
796 

Orthopaedic case, the exammatiun of, 3, 
method of exnmmation, 4 
Orthopedic surgery, the scope of, 2 
Os inter metatarscura, 7C0 
Os novuDi, m bone grafting, fiOd ’ 

Os punun, ui bonc-graftmg. 805 
Osgood, on low back juim, CIS 
O<good Schlatter duease, 447, JiagnosH, 
446. treatment, 447 

Osteitis deformans 145, blood themo-try, 
149, chnical aspects, 145. etiology, 
149, lustoIo|ty, 149, pathology, 148, 
radiological features, 140, treat- 
ment, 150, ranetieaof, 146 
Osteitis fibrosa juvenilis chronica, 168 
Obteo arthritis. 404, aiticular cartihse In, 
406, cajisule an, 406, chnical fia 
tures, 407, diagnosis, 409, differential 
diagnosis, 409, ep articular ccchon 
drobcs, 406, etiolon, 404, jomt mice 
in, 406, lipoma &n>oreaceiis in, 406, 
patholous 403, prognosis, 409, 
synovial mciuLrnno in, 407, trauma 
in. 409, treatment, 4oO, deep A ray , 
411. general, 409, local, 41 1 ; treat 
ment. surgnal, 413. arthrodesis. 
414, arthroplasty, 413, cheilotoniy, 
414, excision, 413, joint debniJement 
of Magouson, 414, osteotomy, 414, 
femoral of loose bodu“«, 4l3, 
synovectomy, 413 

of hip jomt, 414, trcntnieiit, 4I.», 
acctabuloplasty, 420, arthrodcsi*. 
417, arthrojilasty, 418, bifiimition 
operation. 4JI, cheilataai}, 419. 
drilling of bone, 417, osteotomy of 
femoral rietk. 419 

of knee joint, 422, removal of jialrlla, 
423 

Obteo asthenic protrusion, juv mile, 42> 

O&teo cartilacinous loose bodies of jomts. 
727 

0>te<Khondntis, 434. constitutional a/Tcc- 
ti >ns of iione in, 430, ( tiology , 434. 
infection in, 4 tC, of cab uneus, 449, 
treatment, 439, of libula, 447, of 
tibia, lower end. 447, uppircnil, 447. 
of vc.rtebr'v, 450, jiatliology, 4J7, 
ovmjitoms, 438, trauma in, 425, 

A ray apjiennuirc, 478 
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Osteochondritis deformans cox® ju\cnil»s, 
diagnosis ^41, prognosis, 44], 
sirsiptoms and signs, 439, treatment, 
443, operative, 44o, X ray ajipear 
ancea, 440 

Osteochondritis di‘>secans, 727 
Osteochondritis, multiple, 101 
Osteochondritis, syphilitic, 233, 379 
Osteoclasis, m nehets, 125 
Osteoelastoniatodscyst, hev Hone cyst 
Osteodvstrophj, parathyroid, 150 see 
ParafAyroid oiteodyitropky , post 
traumatic, at joints, 176, sc« i*oal 
trau»io2te osteodystrophy atjoinU 
Osteogenesis imperfecta. 111, climca! fea 
turns, IIX diagnosis, 114, ctioingy, 
112, bistopatb^ogy , 111, patbrdogy 
111, prognosis, 115, radiological 
appearances, 113. treatment, 115, 
Uornuan hones, 114 

Osteogenic aarcoma, 216, chnicai course, 
219, Coley 9 mined tosin? in, 223, 
consistency, 218, diagnosis, 221, 
histology, 218, outlet, 217, path 
olou 210, treatment, 222 
Osteoma, oiotropbic, 202, cancellous 203, 
compact 203. nietacondvlar trau 
malic, 739 traumatic, 201 
Osteomalacia 141, blood chemistry, 142. 
bona changes, U2, cause of. 142, 
chnicai features L44, course of, 144, 
deformities of, 142, histological ap 
pearance, 142, in starvation, 143 of 
idiopathic steatorrheea, 144, of 
pregaaocy, 143, radiography, 144, 
treatment, 144 

Osteomyelitis, 180, bactenoiogy. 160, 
cimical features, 186 course of the 
disease, 183, diagnosis 188, differ 
ential diagnosis, 188, bistoty, 18G, 
incidence, 181 localizing infiuencea, 
181, pathology, 183, prognosis, 189. 
route of infection, 181, sequence of 
events, 182, source of infection, ISO, 
treatment, 189, chrome stage, 199, 
bone cavities, 198. bone filling oper 
ation, 199. plauifaction operation, 
199, removal of sequestra, 107, 
treatment, prodromal stage, I9I, 
general, 189, later stage, 191, Albees 
metliod, 193, Carrcll Dahm method, 
192, maggot treatment of Baer, 193, 
Stewart smodificatJon, 194,WiDnet 
Orr method, 192, sub penosteal 
resection, 105, Quicks grafting 
method, 200 

Osteoinyehtis, gummatous, 233 
Osteopathia striata, 137 
Osleojienoititis diffuse, 232 
Osteopetrosis, 133, atypical fonns, 136, 
etiology, 135, pathology, 134 
sccQuilaty pathological change^ 13 >, 
wit h supeninposeddistutbances, 137 
Osteophytes, detached, 111 osteo arthnti^ 
734, ui tabes dorsabs, 734 


Oateopodcilosis, 137 

Osteoporosis of the carpal bones, 461, 
clinical course, 463, etiology, 464, 
Fmsteiers sign in, 466, prognosis, 
467, treatment, 467, X ray appear 
ance, 467 

painful post traumatic, 176 SeeFosI 
tmuMolic osleodyslropliy at^oinl* 
OsUopsathyrosjs, 111 bee Osteogenesis 
imperfecta 

Osteosclerosis, congenital, 133, see Ostea 
petrosis , fragilis generaiisata, 133 
see Osteopelrosxs 

Osteotomy for dislocation of patella, 723, 
in genu valgum 128, in genu varum, 
127, m hoUua valgus, 704, in osteo 
srtbntij, 414 in rheumatoid arthri 
tis, 401. m tuberculous of hip, 330, 
Lorenz bifurcation, 38, of femoral 
neck, 419, Sfcllurray bifurcation, 
421, sub trochanteric, 812 
OsUerstoe 787 

Otto pelvis, 423 bee /ntrnpelric protni 
ston of the aeelabiilum 

rachon osciUonieter, tn vascular disease, 
473 

Paivcv apparatus in treatment of vascular 
disease 57o 

Page, on cwtec aithntis 413, operation for 
Volkmann a ischosmtc contracture, 
794 

Pagenslecbcr s sign, in rupture of hicepS/ 
880 

Paget a disease, 145 See Oetetlu de 
fonaans 

Palmar cellular spaces, infection of, 907 
bee Hand, acute tnftUxoM of 
Pan taloid arthrodesu for Sad foot, 511 
Paralysis, 468, anterior poUomyelitis, 474, 
see Folmmi/eMis, infantJe, 474, see 
Poltomyelxtis , myopathies, 468, 
obstetrical, S55, see Obstetrical 
pamlysis, of deltoid, 503, of 
flexors of elbow, 505, of gluteus 
luaxtmus, 500, see Gluteus vtaxtmue, 
paralysis of, of gluteus medius, 
S02, see Gluteus ine(fiu«,para(yais 0/ 
of quadriceps, 499, of serratus 
anterior, 504, spastic, 515, see 
SjKistte paralysis 
Paraplegia spastic, 510 
Parathyroid osteodystrophy, 150, action of 
the parathormone, io4, adenoma, 
153, blood cheaustry, 153, bone 
(banges, 154, cause of, 154, clinical 
features. 151, diagnosis, 154, differ 
ential diagnosis, 155, metastatic 
calcium deposits, lo3, origin of, 153, 
pathology, 152, prognosis, 157, 
radiological features, 151, treat 
ment, lu7, urinary calculi, 154 
Paravertebral mjcction, in vascular 
disease 576 

Panmycbia, 8$9 See IF/id/oie 
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Parrot s syphilitic osteochondritis, 379 
Parsons, OD cceliac rickets, 131 tl etg , m 
renal rickets, 128, e/ scg , on types of 
cpiphjsis, 434 

Paschlau, on osteomyelitis, 183 
Patella, bipartite, 719 

recurrent dislocation of, 720, clinical 
features, 721, treatment, 722, 
Albee s operation, 724, conserra 
tive, 722, Gallie’s operation, 723, 
Goldthuaites operation, 723, Kco 
giusa operation, 723, oateotomy, 
723, Souter s modification of GaUie a 
operation 723, tendon transjJanta 
tioD, 733, transplantation of tubercle 
of tibia, 724 

removal of, m arthritis of knee, 423 
Pellegrini Stieda a disease, 739 
Pem^rton on rheumatoid arthntis, 391, 
400, on treatment of sciatica, 621 
Penicillin, 190 

Perabrodil forte, m diagnosis of vascular 
disease, 573 

Pen arthntis, of shoulder joint, 674, CVo 
Periosteal fibre sarcoma, 214 
Penostitio node, 231 
Penostitis, gummatous, 233 
Peripheral nerves lesions of, 528, see 
affeeltona of , section of, m 
circulatory disturbances, 583 
Peroneal flat foot, 7o8 
Peroneal muscular atrophy, 473 
Peroneal nerve, lesions of, S59 
Peroneal tendons, dislocation of. $84 
Perthes' disease. 438 See OiUochotidnht 
deforinana coxcejuuniln 
Pcs cavus, 778 See C/du fool 
Phemister, on non union of fractures, 802 
Pine, on osteopetrosis, 13o 
Pituitary disturbances, 161 H stg , 
dwarfism, 1G2, giantism 1C2 
PlamfactiOD, in osteomyelitis, 199 
Plantar fibrositis, 775 
Plantans tendon, rupture of 883 
Plaster of Fans 8, accessories, 8, applies 
tion of 9, 13, 14, bandage 9, cast, 
16, cnnolme for 8 difficulties, 14 
jacket, in vertebral tuberculosie, 
284, metal strips in 8, padding of, 9, 
removal of, 16 shell in tuberculosis 
of spme, 278, slabs 10. StiUes 
cutters for, 8 strengtheners for, 8 
Platt, on bemgn giant-ceiled tumour of 
bone, 20J, on congenital duJoralion 
of hip, 29. OR cysta of short bones of 
hands and feet, 207, on endothelial 
myeloma, 226, on lujuries of semi 
lunar cartilages, 690, on osteo 
chondntis deformans coxs juvenilis, 
438 on rupture of tendons, 878, of 
tendo calcaneus. $83 , on traumatic 
ulnar neuritis, 544, 545, on treat 


ment of multiple cnchondromata. 
205, of solitaiy cystic enchoodroma. 


Pneumococcal arthritis, 372 
Pobomyehtis, 474, chronic stage, 476, 
diagnosis 480, diiferentul diagnosis, 

481, distribution, 478,* ilromedary” 
type, 477, etiology 473, genu rc 
curvatum in, 494, Kemig a sicn m. 
479, knock knee in 494 lympfaatJO 
s> stem m, 476, mexie of transmis- 
sion, 475, pathology, 47 >, progiious 

482, symptoms, 477 
treatment, 483, active measures, 488 

apparatus w, 4S7, convalmcnt 
serum. 483, immune horse “cnim. 
484, Xenny treatment, 483 local 
heit, 434, lumbir puncture, 484, 
normal sera, 484, of acute stage, 

483 , of chronic stage, 497, by 
tendon transplantation, 497 , of 
convalescent stage, 486, of defomu 
ties, 489, of ankle, 493, foot, 498, 
hip, 489 ei eeg • knee, 493, shoulder, 
4^, spine, 496 , prevention of 
deformity, 484, prophylaxis, 483, 
rest, 484, sulphonamides, 484 

types. 479 

Poly spondylitis margmahs, 638 &ee 
Ky^otit Id adiiltt 

Pooevt, OD tuberculous rheumatum, 424 
Popoff, digital glomal system, 502 
Porters shoulder, 863 
Position, optimum functional of jomts, ShO, 
ankle. 371. elbow, 372 hip, 369, 
knee, 370, shoulder, 371, wnst, 
372 

Posterior rhieotomy, in spastic paralysis. 


Post traumatic osteodystrophy at joints, 
170. chnical features, 170, etiology. 
378, pathology, 177, prognojis, 179, 
treatment, 179 

Pott’e diecase, 243 See ruiereufoatts of 
lerteiraf coInma , fracture, nwl 
union of, 816 

Preiser's disease, 404 See OsUoporvata of 
the carpal bona 
Fre patellar bursitis, 660 
Pnmaiy oLIitcratiic disturbances of the 
extremities, 567 

Procaine block, in diagnosis of vascular 
disease, u73 

Progressive muscular atrophy 473 
Protrusion of an intencrteliril disc, 622, 
diagnosis, 623. jiathology. 022, 
treatment, 023, (.on«crvutue, 023, 
operatne, 624 

Pseudarthrosis of the tibia, conguiital. 42 
Pseudo coxalgia, 438 See Oiteochoniintii 
dtfonnaM corie juicntUa 
l^eeutfo hypertrophic miistuLir jwraJvHis, 
468, etiology, 469, syraptonui, 409, 
treatment, 470 
Psoas bursitis, 8ti8 

Pulmonary arthrojuthy, hyjicrtropliic. 386 
Pulp space infection of hand. 894 
Putnam, operation in ajiastic paralysis, 52« 
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Putti, on congenital dislocation of the hip, 
20, 29, 31, on congenital pseudarth 
rosu of the tibia, 43, operation for 
drop foot, 313, operation for length 
cning of limb, 313 

i’Jogenic arthritis, 360, pathology, 250, 
purulent t}{)e, 36), sera hbrinoua 
tjTie, 361, serous tj-iie, 3o0, routes 
of infection, 330, symptoms, 361, 
treatment, 3C3 

P} ogenic infection of lice), 377 
PjTford frame, 322 

Quadriceps paralysis tendon transplanta 
tion for, 499 

Quadriceps tendon, lengthening of, 825, 
Bennett’s operation, 82Q 
Quadrilateral jacket, m scoliosis 643 
Qiiieks grafting methoil ui osteomyelitis, 
200 

Quiet htp diacase, 438 See Osleoc/tciulrili* 
defanrujH* coxa jHttnthe 
Quinizarin compound m diagnoois of 
sascular disease, 574 

Radial nerre, lesions of 546, transplanU 
tion of, o48, transposition of, 547 
Radial styloid, stenosmg tendo eagmitisof, 
883 

Radioulnar synostosis, congemtat, 76 
See SynoBioa\8 

Radius, congenital absence of, 79, ctuiical 
features, 80, etiology, 79. pathology, 
79, treatment, 81, ^tibees operation. 
81, Anderson s operation. 82 Bar 
denheuers operation. 81 Peyers 
ojieration, 81, Ryerson’s operation, 
82 

Railway spine, 614 
Ram’s horn nail, 7S7 
Ramiscctomy, 578 
Rarefaction in bone, locahzed, 175 
Ray uaud s disease, 564 
Reaction of degeneration, 533 
Rectus femoris, rupture of, 883 
Rena] dwarfism. 138 

Renal nckets, 138. blood chemistiy, 140, 
bone changes, 138. cause of. 140, 
dimeal features, J3S, patbok^cai 
changes, 139, prognosis, 141, tMio 
logical appearances, 139, treatment, 
141 

Reticulo endothelial disturbances of bone, 
167, Hodgkms disease, 167, lipoid 
granulomatosis 167 

Retinacula of Weitbrecht, m epiphyseal 
coxa vara, 4o6 

Rhett, on treatment of poboinyehtis, 484 
Rheumatism, gonococcal, 375, tuberculous, 
424 

Rheumatoid arthritis, 390, climcal features, 
393 diagnosis, 394, etiology, 391, 



iliet, 396, immobilization, 399, 


local, 398, medical, 397, operative, 
399, excision, 401, osteotomy, 401, 
synovectomy, 402, physiotherapy, 
396. vaccine, 396 

Rickets, II7. deformities, 119, diagnosis, 
123, effect on tho bones, 120, 
pathology, 118, production of, 119, 
radiological features, 132, skeletal 
changes, 118, symptoms, 220, 
Tbomass osteoclast, 125, treat 
ment, 124, medical, 124, of defor- 
mity, 124, prevention of deformity, 
124 

Rickets, ccchac, 131 See Caliac riclda 
Rickets, renal, 138 See Rtnal rtckds 
Bickcts scurvy 129 See Scuny 
Riedel 8 operation for paralysis of seriatus 
anterior, 604 

Ritter, on osteochondritis of upper end of 
tibia 447 

Roberts and Cohen, on osteitis deformans, 
145. 146 

Robertson, oo osteopetrosis, 135 
Robison’s phosphatase, 94 
Rosenow, on poliomyelitis, 473, 484, on 
rheumatoid arthritis, 391 
Roth, on painful conditions of the heel, 775 
Kound ahoulders, 652 See Kypkosts 
adoltjcenee 

Rupture, of extensor pollicis longus, 881, of 
iiganientum pateliz, 884, of plan 
Uns tendon, 883, of rectua femons, 
833. of supraspinstua tendon, 678, 
of tendo calraneus, 881 
Uy croon a operation for congenital aboenee 
ofra^as,82 


Sacha, on mental aymptoma m spastic 
pamlysu, 519 

Saerabration of the transverse processes of 
the fifth lumbar vertebra, o99. 
chnicol picture, 600, Le Rouble a 
types, 600, pathology, 599, treat 
ment, C04, author a operation, 604 , 
X ray appearance, COl 
Sacro ibac joint, arthrodesis of, 609 
manipulation of, 837 
strata of, €00, different*} diegnosie, 
003, etiology, 606, radiographic 
appearances. 603, symptoms and 
signs, 607, treatment, 608, Smith 
Petersen operation, 609 
tuberculosis of, 347 See Tubercu 
loti* Qf Burro iliaejoini 
Sarcoma, ossifying, 217, osteogenic, 216, 
periosteal fibro , 214 
Sugent, on cervical nb, 63 
Sartonus tendon, transplantation of, in 
quadriceps paraly sis, 499 
Scalenus syndrome, 69 
Scapula, congenital high, 54, cluneal fea 
turee, 56, diagnosis, ..6, etiology , 54, 
pathoje^ry, o5, prognosis o7, tnat 
uicnt, 37 
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Schanz, oa mcidence of scoliosis, ^7, 63S, 
osteotomy, in congenital di^ocation 
of the hip, 38 

Scheuermann, disease, 633, on the verte 
bral body, 649 

Schmidt, on osteochondntis deformyis 
cox* juvenilis, 443 V 

Sehmorl, on adolescent kyphosis, 654, mi 
the intervertebral discs, 647, on 
osteopoikilosis, 137, on true senile 
kyphosis, 657, on vertebral body, 
649 

Schneider, on stenosing tendo vagmiUs at 
the radial styloid, SS6, 887 
Schoemaker'a line, 6 
Sciatic nerve, lesions of, 558 
Sciatica, 619, diagnosis, 620, XAsrpue'a 
sign in, 620, treatment, 620, Hey 
man’s operation, 622, Ober'a opera 
tion, 621 , Vallaix’s points in, 620 
Sclerodaetyl>, 564 
Scleroderma, 564 
Sclerogemo fluid, 308 

Scoliosis, 627, classiflcation, 627, diagnosis, 
637, differential diagnosis, 637, 
etiology, 629, fauctional. 628, in 
Iioliomyelitis, 490, oceurreuce, 627. 
pathology, 631, prognosis, 638, 
structural, 623 

symptoms, 632, general, 632, u lum 
bar region, 639, in thoracio region. 
632, in tboraco lumbar region, 636 

terminology, 627 

treatment, 638, corrective jackets, 640, 
Abbott jacket, 641, McCrae Aitken 
jacket. 640 gymnastic exercises, 
630, Lovett a method of mobibzmg 
the spme, 640, manipulative. 644, 
Galcazzi mecbod, 644 . of functional 
scoliosis, 638, of structural scoLosis, 
b39, operative, 644, fascial Irans 
plants, 646, lUemberg's operation, 
645, removal of a hemivertebra. 
646 , pre operative, 644, retention 
corsets 643. quadrilateral jacket, 
643, turn buckle jacket, 643 , auoi 
tnary of, 646 

Scurvy, 129, Barton s disease, 129, climral 
features, 130, difiercntial diagnosis, 
131, pathology, 129, treatment, 131 
Scurvy rickets, 129 

SeddoD, on sacro iliac tuberculosis, 349 
Semilunar cartilages of the knee, evsta of. 
710 

injuries of, 696, clmical features, 698, 
707, diagnosis, 700, diKeiential 
diagnosis, 701, discoid lateral car 
tilage, 708, cxammation, 700, merb 
anism. 696, pathology, 697, prog 
nosis, 703, 70G, symptoms, 699, 
treatment, T02 

Semimembranosus bursitis, 867 
Sen's operation for non union of fractures, 
805 

Senile kyphosis, 646 


Senile osteoporosis of the spme, 659, See 
Kyphosia tn adults 

Sequestra, acute inflammatory, 735, 
tuberculous, 185, 734 
Serglmg, on osteomyelitis, 200 
Sermtus anterior, paralysis of, 804 
Serum, convalescent, m poboinycLtis, 4S3, 
immune horse, 484, normal, 4S4 
Sesamoid bones, fracture of, TS9 
Sever, on obstetrical paralysis, 555, 536, 
operation for, 557 

Shand, on rheumatoid arthritis, 392 
Shipley, on renal nckets, 140 
Short leg, the problem of, 821, bone 
lengthening operations, 322, bone 
shortening operations, 821, opera- 
tions on the sympathetic, 821 
Short neck, congenital, 53 
Shoulder, a&ections of, G67, arthritis of, 
671, 675, arthiode'-is of, 504, 843, 
aspiration of, 371, bursitis of, 67J. 
675, calcification of suprospinalus 
tendon, 677, congenital dislocation 
of, 60, dislocation of acromio- 
clavicular joint, recurrent, 6S5, dis 
location of biceps, 6$S, dislocation 
of medial end of clavicle, 697, dis 
location, recurrent, 631, see Duloai’ 
tion of shouldtr, ruurnnl, dulouitioii 
ofstemo clancular joint, 687, manip 
ulatjon of, 837. muscular strains, 
669, biceps, 670, deltoid. 070, 
rotators, 671, supraspinatus, 670, 
optimum functional position, 371. 
pen arthritis, 674, 675, porter » 
shoulder, 863. snapping scajtiila, 
690, snapping shoulder, C89, sprain, 
669, Sprengei s shoulder, 54, supra- 
spinatus tcndoti, lesions of, 676, 
synovotis, 671, tuberculosis of, 251, 
see Tuberculosis of shoulder joint 
Sign, Cruveilhier’a, in rupture of biccja. 
880, Fmstertr’s, m osttojiorosis of 
the carpal bones, 460, Guenslcn’x. in 
low back pain, 589, Goldth«aite‘s. 
in low back pain, 5s9, 607, Gold 
tbuaites, in tuberculosis of sacro 
ibao joint, 348, Heuter’s. in rujituro 
of biceps, 8S0, ICana^cls, in teno 
eynovitis, 899, ICtrmg's, in {tolio- 
myebtis, 479, 1,aguero s, in low bat k 
pain, oS9, Laseguc s, in scintira, 620. 
Pagcnstecher s, in rupture of bireia. 
880, Tchirkin s, m »poin1yk,li->tbc»i*, 
593, Tiners, in nlfictions of mrits, 
533, Trendelenburg 8, ui rotioHiital 
(bslocation of hip, 26, Uilman s, in 
sjTondylobsthesis, 595, lusiular, in 
congenital dislocation of the bipr^25 
bilk bgaments or sutures for drop foot, 513 
Simple tumours of fioiie. 202. benign 
giant ccllol tumour, 209. biotrojihic 
osteoma, 202, ehondrouiiita. 201 
cysts of short bones of lumd* and 
feet, 207, multiple cnibondromsta. 
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Simple tumours of bene (fonimueJ) 

J04, Osteoma, 20~, single cceton 
(iroma, 208, soLtarj (jstic cnchon 
droma, 205, wbito mjcloau, 213 
Siadc, on fypiioui spine, 616 
SmiiUc, on treatment of mallet linger, 673 
Smith ami Jones, on fricturcs of tho tibwl 
spine. 710 

Smith Peterson, approach to lup joint, 35, 
aoetftbiiloplasty, -420, cap arthro 
phsty in osteo irthntu of h»p, 418, 
arthrodesis o^icro iliac joint, W)9 
■Smithuick, on thoracic synijiathectomy, 
>78 

Snutbuirk and ^^hlll, on trratniiiit of 
\ ascular disease, ^83 

Snapping hip, 913, scapula, GOO, oboulder, 
689 

Solien, on treatment of tuberculosw of 
bone, 247 

Soutter’s operation, in flexion eonlraeiuic 
of the hip, 491 
bpasmodic flat foot, 753 
bjMLstio paraljsis, 515, athetoid moTements 
in, 518. classiflcation. 516 clinical 
features, 518, deformities, 519. 
differential diagnosis, 520. etiolo^, 
516. mental g^inptotus, ut9, patbo 
log}, 516, prognosis, 520 
treatment, 520, non ojierAttve, 520, 
operatne, 531, ceicbral deeootprcs 
Sion, 522, Foerster s operation. 522. 
for regional deformities, 523. btof 
fel's operation, 522, syinjialhetic 
ramisection, 522 
trophic changes m, 519 
Speder, on osteopetrosis, 135 
bpina biflda, 0b2. cluucal picture, C64. 
diagnosis, 605, meningocele, 663. 
morbid anatomy, 662, myelocele, 
664, myelo meningocele, 663, spina 
bifida occulta, 664, syringomyelo 
die, 663, treatment, 665 
bpina biflda occulta, 664 
Spina rentosa, 299 

bpmal caries, 24S See Tnharvl&sig of 
le/tebral column 

Spine, affections of, 586, nntero postmor 
curvature of the epine, 646, sec 
Anttro jjosterior curvature of the 
spine. Calves disease, 626, fibro* 
eitis, 614, ki&suig spines, 599, Kum 
mels disease, 624, kyphosis in 
adolescence, 652, see Kyphoeia tn 
adolescence, ky phosis in adults, 655, 
see Kyphosis in adults , ligamentous 
and luUBCular strains, 612, lou back 
paui, 586, see Lour baci patit , 
lumbo sacral strain, 609, protrusion 
of an interi ertebral disc, 622, see 
Frolrusion of an tnUnertehral disc, 
saeraJiration of tho transverse pro 
cess of the fifth lumbar vertebra, 
599, sec Sacralizalton of the Irons 
terse process of the fifth Itindtar 


lerteLra , satro iliac strain, 006, see 
iSocro iliac strain , sciatica, 619, «ce 
Sciaiica , 6coIio«is, 627, see Scoliosis, 
spma bihda, 662, see Spina bifida , 
spondylolisthc'-is 591, bee S'pomfi/fo 
listhesis , spondylosis defomians, 
614, 658, typhoid spine, 616 
bpuioiis processes, anomalies of, m lou hack 
(lam, 598 

Splint, abduction, in polioinyehtis, 487, 
Braiui in hallux ngidas, 773, cock 
up. in poliomyelitis, 488, <lrop foot, 
in i»o)ioinyel»lis 488, Jones s, in 
kjiM-k knee, 128 lo*ttw 319 
-“Spondylitis ankylojioetica, 655 Sec 
Kyjihosis tn adults 
.r4apondjlitia deformans, 646 
.Jvpondviolisthcsis. 591, clinical jneture, 503, 
etiology, 592, physical signs, 593, 
Tchirlun s sign in, o93. treatment, 
595, author’s operation, 508, Burns s 
method. 59G, posterior artlirodesis, 
590, Ullman s sign in. 595 X ray 
examination, 594 
Spondylosis deformans, CI4, 653 
Spondylosis osteo arthntica, 657 Sec 
Ayphosis in adults 

Sprains, of hack, 612. of shoulder, 669 
Sprengei a shoulder, 54 
Starch lodiiio te»t in diagnosis of tasculsr 
disease. 573 

Starr, on osteomyehtia, 184, 190, 191 
Static back pain, 617, disturbances of foot, 
741 

Stcindler, on claw foot, 781, on cleido 
cranial dysostosis, CO, on ohatctrical 
paralysis, 555 

Stenosiug tendo vagimtis at the radial 
styloid, S65 chmcal features, 886, 
etiology. 886, pathology, 886, treat 
meat, 886 

Slemo clavicular joint, recurrent disloca 
tiOD of. 687 

Stewart, treatment of osteomyelitis, 194 
bttUs disease, 3S9 

Stoffel's operation, for adduction deformity 
of hij^ 524, for knee flexion due to 
spaom of the haBi«tring<, o25, for 
medial rotation of the thigh, 525, for 
pes equmus in spaatio paralysis, 526, 
mepastici>aralysis, 522, onarm 523 
Stoplbrd. ou the scalenus svndrome, 70 
Stnitliers, on osteitis hbresa juvenilis 
chronica, 168 on parathyroid osteo 
dystrophy, 151 

Studder, on conginital di'-location of 
shoulder, 60 
Student's elbow, 869 
Stump, OB the development of bone, 94 
Sub cniral bursitis, Sb7 
Subcutaneous cellular tissue, infections of, 
S94 

Subcuticular infection of the hand, 888 
bubluxation of the wnat, congenital, 82. 
See, irmt, conjeniial aubliutalion of 
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Subperiosteal resection in osfeomjelitis, 
105 

Sub taloid arthritis, traumatic, 777 
Sub taloid arthrodesis, S16 
Sub trochanteric osteotomj in nn united 
Dacture of neck of femur, 812 
Sub imgual uhitlow, 800 See llAitfow 
Sudeck's atrophy, 176. See Past truumalie 
<3s/eo(7y«/rop7(i/ at joiiJa 
Sundt, on osteochondritis deformans coxss 
juvenilis, 438 

Supraspmatus tendon, lesions of, 676, 
calcification, 677, rupture, 678, m 
complete, 678 , teiido(,utis, 676 
Sutton, Bland, on exostosu, 201, 202 
Symmetrical hydrarthrosis, 379 
Sympathectomy, thoracic, 578 
Sympathetic denervation in vascular 
lesions of the extremities, 576 
Sympathetic rami, section, m spastic par 
aljais, 522 

Syndactylism, 84, Didot’s operatioD. 87, 
ICanarel’s operation, 88 treatment, 86 
Synosto'is, congemtal radio ulnar. 76, 
cUnic&l feature*. 78, etiology, 76, 
morbid anatomy, 76, operation for, 
78, treatment, 78 

Synoiectomy m rheumatoid arthritis, 402 
Synovial chondroma, 735 
Synovitis of shoulder, 67 1 
Syphilis of jomts, 378, arthralgia, 379, 
Glutton's joints, 379, coogenital 
syphiLtie arthritis, 378, general 
diagnoau. 382, gummatoua artbrilis, 
380. hydrarthrosis, 380, Parrot’s 
syphilitic osteochondnlis, 379, 
secondary syphility: arthritis. 379, 
symmetneal hydrarthrosis, 379, 
tertiary syphihtic arthritis, 380 
Toild’s classification, 378, tan 
Gies’ joint, 380 

Syphilitic srtlmtis, 378, congenital, 378, 
feecondary, 379, tertiary, 380 
Syjihilitio bursitis, 805 
Syphilitic dactylitis, 333 
Syphibtic disease of bone, 230, causes of, 

231, dactylitis, 233, diffuse osteo 
periostitis, *232, gummatous osleo 
my elitiS, 233, gummatous pcnostitis, 

232, infianunation at the epiphyseal 
Ime, 233, osteochondnlis, 233, 
pcriostitic node, 231 

byiingo myelocele, GC3 bee Spina bifila 
Tailor's ankle, b63 

Talijies calcaneus, 499, author s operation 
for, 515, Gallic s operation for, 514 , 
cqumus, 499, m puhomyebtis, 495, 
valgus, 499, varus, 499 
Tahpes equmo-varuB, congenital, 43 

arthrogryposis multiplex congenita, 53 
Brockman's operation, 51 
cuneiform tarsectomy, 52 
idiopathic type, 44, clmical features, 
46, diagnosis, 40, etiology, 44. 


jiathological anatomy, 47. progiioeis 
40, treatment, m an e.irly case, 47, 
m older cases luthcrto untreated, 70, 
tu the adult patient, 52. of old and 
relapsed cases, 51 
muscular type, 53 
myodystropbia fcctalis, 52 
osseous type, 53 
TaIo>caIeancaQ arthrode>-ia, SIC 
Tarsus, tuberculosis of, 346 See Tultr- 
culosta of tarsus 

Taylor, on bone m relation to calcium 
metabolism, lib, on betcrotojuc 
bone formation, 172, 173, on local 
izcd rarefaction in bone, 176, on 
osteitis deformans, 149. on juirs- 
thyroid osteodystrophy, 154 
Tay Sack's syndrome, 160 
Tchirkin’s sign, in spoodylohdhc»is, 593 
TeUngieetatic sarcoma, 217 
Telfo^ and Simmons, on erythromclalgia. 
566 

Telford and Stofford, on cervical nb. 65 
Tendo calcaneus, operation for lengthening 
of, 495, rupture of, 88V, shortenmg 
of. 784 

Tendonitis of supraspmatus tendon. 076 
Teodoss, dis insertion of, 877, 878 
dulorations of, 884 
fixation of, ol3 
injunes of, 877 

lengthening of, in pohomyelitis, 403, 
of quadneeps, 825, of tendo 
calcaneus, 497 , 

rupture of, 877, bicejis. 879. extensor 
pollicis longus, 831. Iigamentum 
patells, 884, plantaris, 883, rtetus 
lemons, 883, tendO'Caleaneiis, 881 
transplantation of. 497, in dislocation 
of patella, 723, m foot, 499, in hip. 
500, m knee, 499, in «nst and 
finger, 505 

Teodo lagmitiB, steiiosiiig. 8S7 
Tennis elbow, 870, clmical ftatuns, 870, 
treatment, 871, maiupiilation. 833, 
871, operative, 871 
Tenodesis for drop foot, 513 
TenosynoMtis, 897 bee Hand inftcitons 
Thomas's, knee splint, in tulierculosw, 319, 
338, on obatetneal piralysis 7.75, 
on dystrophy of the liftb linger, 82, 
OateMlast. Ml rickets, 127. splint, ui 
lertebral tuberculosis. 281, te»t, in 
tuberculosis of knee, 235, treatment 
of delayed union of fractures, 801, 
walking calqjer, 342. wnnch, in 
talqies cqumo larus. .70 
Thoracic sympathectomy, 578 
Thofotrast, m diagnosis of vascular disease, 
574 

llirombo angiitis obliterans, 568 
Ihyrotoxic osteoporosis, 161 
Tibia, congenital angulation of, 42. pwud- 
arthrosis of, 42 

Tibial kyphosis, congemtal, 42 
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Tibial nerve, Icoions of, 559 
libial spme, fractures of, 71G 
Tinel 8 Bign, in affections of nerves, 534 
Tinne, on iiscudo hypertrophic mnstular 
paralysis, 409, 470 

Todd, clsasificatioii of syphilitic arthritis, 
378, on ceiiicaJ nb, 62, 65, on eJaw 
foot, 779, oi>ention for claw foot, 
~82 

Torticollis, 71 hce iiry nuL 
Transplantation of biceps and tricejw, 503, 
of ilio tibial band and biceps SOO 
of latisaiiiius dorsi, 504, of meilian 
nerce, 543, of radial nerve 348 of 
sartorius, 499, of tendons, 407, see 
Tejulont, Irartiplantalion of, of 
trapezius, 503 

Triiwposition, of radial nercc, 347, of 
ulnar nene, 546 

Trajicziiis, trao^plantAtion of into licad of 
humerus, 50J 

Traumatic arterial ischsnua, 802 
Traumatic bursitis, 864 
Traumatic osteoma, 201 
Traumatic osteoporo«i3 of the carpus, 464 
Sec Osteoporosis of Ihe corpal bones 
Traumatic ulnar neuritis, 644 
Trendelenburg 8 sign, m congenital dislo 
cation of the bip, 26 
Trigger Anger, 8Su 
Trigger knee, 707 
I^rwiantenc bunitis 868 
Ttochantenc graft ui tuberculosis of hip, 
327 

Tubby, on tlie penoatitic node, 231 
Tuberculosis of bone, 234, bovme and 
human, 234, clinical features, 243, 
diagnosis, 244, differential diagnosis, 
245, etiology, 234, macroscopic 
sanetiee, 2J9, atrophic, 241, en 
cj-sted, 23J, hypertrophic, 242, 
infiltrating, 239 , pathology, 235, 
prognosis, 24 1, radiological appear 
ance, 244, the lamclbe, 237, the 
marrow, 237, the periosteum, 237, 
treatment, 245, general, 243, oper 
ative, 247, curettage, 248, excision, 
248 

Tubercufosis of ca/cuncus, 777 
Tuberculosis of hands and feet, 299, 
elmical features, 299, diagnoais, 301, 
treatment, 301 

Tuberculosis of vertebral column, 248 
abscess formation in, 231, 263, after 
treatment, 291, boarding m, 265 
cervical abscess m, 289, clinical fca 
turea m siiecial regions, 289 sej , 
compresoioa paraplegia, types o4i 
2u3 rt sey, diagnosis, 273, differ 
ential diagnosis, 274, etiology, 248, 
esamuiation in, 263 t4 soj , gtbbua, 
methods of correction, 292, Calot'a 
Iilasler jacket, 284, wedge block 
method. 2J2, incidence, 248, lum 
bar abscess in, 290, night cnca lo. 


201, Dperatiuns for, 294, Albees, 
296 bone graftmg, 291, Brittain’s 
multiple grafting, 298, costo traus 
versectomy, 290, Fraser's, 291, 
Girdlestone s, 291, Hibbs’s, 297, 
bnunectomy, 291, laimnotomy 291, 
patnhsis, tvpos of 253 ei seq, 
pathology, 249, pressure on cord, 
253, prognosis, 276 rejwir in, 259, 
rtdiogriphic examination 268, 
bequence 250, stage of convales 
ceiice, 285, sy mptoms, 261 
Thomas s splmt in, 281 
treatment, 276 ambulatory 283, 
Calot 8 jacket, 284, celluloid jacket 
283, Mmerra support, 285 of 
abscess, 280 ei seq , of complications 
289 ei seq of paralysis, 291. of 
unoompheated c3«c, 277. plaster 
jacket 284, plaster shell, 278, 
recumbency, 277, Thomas s splint, 
281, U hitman frame, 279 
varieties, 249 

Tubciculosis of joints 302. abscess iii, 307, 
Artbroloroy m, 305, complications, 
364, diagnosis, 304, aiScrentiai 
diagnosis 305, etiology, 302, guinea 
pig test, ^4, histopathology, 303, 
pathology 802, prognosis 305, 
radiographic apjiearaaces, 304, 
sclcrogmic fiuid m, 303, symptoms. 

303 

treatment, 306, aspiration, 307, gen 
eral. 306, local, 306, of abscess, 307, 
of deformity. 306. operative, 307 
tuberculin test m, 304 
Woaserniann reaction, 305 

Tuberculo»is of ankle joint, 342, diagnosis, 
343, differential dugnosis, 243, 
pathology. 342, prognosis, 344, 
symptoms, '343. treatment 344, 
immobOization, 344 

Tuberculosis of elbow joint, 355, differ 
ential diagnosis, SoC, pathology, 
353, prognosis, 237. symptoms, 3ao 
treatment, 337, collar and cuff method, 
357, operative, 357, lAngen beck’s 
method, 357 

Titl/ervahais of hip jomt, 30f, <2fiignosiff, 
313, differential diagnosis, 315, in 
spection, 310, palpation,311,patha 
logy, 308, physical signs, 310 
prognosis, 317, radiographic appear 
onccs, 312, symptoms, 309 
treatment, 317, acute symptoms, 319, 
Iferck tray , 323, general, 317, Liston 
splint, 310, local, 319, operative, 
32o arthrodesis, 326, Jlnttain a 
method, 328, llarns technique, 328, 
llibbs’s operation. 327, deal graft, 
32S, osteotomy, 330, plaster splint, 
324, Pyrford frame, 322, stage of 
convalescence, 324, stage of cure, 
32i, Thomas s knee splint, 319, 
trochantenegraft, 327 
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Tuberculosis of hip joint (conirniteJ)— 
tuberculin test, 313 
Wassermann test, 31J 
Tuberculosis of kneo joint, 332, diagnosis, 
333, differential diagnosis, 336, 
limp, 334, muscular atrophy, 334, 
pathology, 332, prognosis, 337, 
bhortemug, 334, swelling, 334, symp 
toms, 334 

treatment, 333 after treatment, 341, 
ambulatory, 340 conserratiTe, 338, 
operative, 340, intra articular artb 
rodeais, 341 , Thomas s knee splint, 
338, walking caliper, 342 
Tuberculosis of aacro iliac joint, 347, diag 
iiosis 349, symptoms, 348 treat 
ment, 349, operations 349, Albee s, 
350 Smith Petersens 350 
Tuberculosis of shoulder joint, 331, differ 
ential diagnosis 352 pathology, 
3 j 1 prognosis, 3a2 symptoms, Sal 
treatment, 353, Brittain s operation, 
3o4, extra articular arthrodc«i9, 354 
Tuberculosis of tarsus, 340, diagnosis 347, 
sjmptoius, 340, treatment 347 
Tuberculosis of wnst, 358 treatment, 358, 
conaerrative, 3o3, operative, 359 
Tuberculous dactylitis 399, rheumatism, 
434. sei^uestra 734 
Turn buckle jacket, in scoliosis, 642 
Turnbull, on parathyTOid osteodystrophy, 
lo3 

Turner, on achondroplasia, 98 
Typhoid spine, 616 

UUman a sign, in spondylolisthesis, 595 
Ulnar nerve, lesions of, 543, transposition 
of, 546 

Un united fractures, 662 bee /'ractures, 
non UNion of 

Vallais'e points, m sciatica, 620 
\ an Gies^joint, 3S0 

Vascular sign, in congenital dislocation of 
the bp, 25 

Vaso motor lesions 563 acrocvnaosis 564. 
erythromclalgia, o65, Raynaud s 
disease, 563, scleroderma, 564 
Vertebral bodies, in low back {mui, <>89 
I’erteivaJ cw.'vrw, tul«v<\ikvig ot 5VS 
See Tiilercu/oiia oj itiCtbralcolumit, 
Vertebral epiphysitis 6 j 3 Sec AypAosu 
in adolescence 

\crtcbral osteosis, infertile 6oG See 
Kyphosis in adults 
Villous arthritis, chronic, 403 
Virchow, on single ccchondroiua, 308 
V'oelckir, on causo of snappmg scapula, 691 
V’olkmann s ischiemio contracture. 790^ 
etiology, 790, incidence, 790, path 
ology, 791, prognosis, 792, prophv 
laxis 793, symjitonu, 791, treat 
ment, 793 'Max Page operatiosi, 794 
\ on Bcchtercw s disease, GoQ bee hy 
phosts xnodults 
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Von Reckluighauscn, disease, 150 
Voorhoeve, osteopathia stnata, 137 

Wallenan degeneration of nene fibres, 520 
Walmsiey, on epiphyseal coxa lara, 456 
Walton, on parathyroid O6teod3stro[hi, 
157 

Watdle, on treatment of epiphyseal cora 
vara, 4C0 

Watkins, on affections of tho shoulder 
joint, 667 

Watson-Jonea. arthrodesis of ankle, 829, 
arthrodesis of hip 418, on adhesions 
of joints, 827, 828, on hetcrotopio 
bone formation, 172, on loializeJ 
rarefaction m bone, 176 
cavers bottom, 863, 869 
Web fingers, 84 See SyndaetjUsm 
\\ edge plaster method of correcting flexion 
defoniuty of knee, 493 
Weir Mitchell, on erythromelalgw, 56 j 
W eitbrecht, retinacula of, in epiphyseal 
coxa vara, 456 

Wells, on development of bone, 94 
White’s roetliod of bone lengthening, 824 
White and Smithinck, on investigation of 
disorders of penplieral circulation, 
571, 572 

Wbitlou, 887, acute spreailing inficiion^ 
891, carbuneular mfections 801, 
compbeatjons of, 002 cttension to 
fascial sjiaces of the palm, 902 
osteomyebtisand bone necroiis, 002, 
suppurative arthritis, 902, deep, 
894, erysipeloid, e04 felon, 894. 
gangrenoDs 803, of first phalangeal 
spare, 896, of second phalangeal 
space, 896, paronychia 889, inTec 
tion of subcutaneous ciJ/ular tiwrue, 
804, pulp space infcdioo, 894, sub 
culicular infection, 8a3, sub ungual, 
890, superficial, 888 

Whitman, astragalectomy, for flail fi«t, 
507, flame, m sjiinal tuberculosis# 
279, on epiphyseal coxa vara, 456, 
on sjiinal tuberculosis. 249, opera 
tionforun united fracture of netk of 
femur, 813, valgus brau, for fiat 
foot, 7o0 

on congmft.tl nuitj-ulnar •ywi’ 
stosis, 70, 78 

\\ lUiams and Timmins, on inudinro of 
osteomyebtis, 181 

WiUis, on endothelial mytloina, 226 
U ilson, on cervical rib, 63. on treatment of 
flexion deformity of knee, 4J4 
U ilson anil lIcKeever, on treatment of 
osteomyelitis, 190 

Winnet Orr treatment of osteoiuyehtw, 19- 
\\ right, Dickson, on multiplo usteoclion 
dritis, 104 

\Vnst, arthr^esis of 847, aspiration of, 27- 
congenital eubluxation of, 62, clinical 
features, 83, Darrach a operation, 84. 
Milch's operation, 84, treatment, 83 
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\\ rist (conlinued) 

maaipuk(ion of, 838 
optimum fuiiclional position of 372 
tendon transplantation in, o03 
tuberculosis of, 3o8 Sec TttlereiihM 
'' of uritl 
Wry neck, acute, 73 

congenital 71 clinual features 71, 
iliagiiO'18 72, etiology, 71 jiatbo 
logy, 72 treatment, 72, Langes 
operation 73 
traumatic 75 

X ray ap]>earances in adolescent kyplioais 
(5oJ, benign giant-ceJJed tumour of 
bone, 212, bone cysts ICO 203 
cccliac rickets, 132, congenital disSo 
cation of htp 27 congenita) short 
neck, >7, 53, ciidotliclial myeloma, 
227, epiphyseal coxa Tara, 4a8, 
epiphysitis of calcaneus 449, intra 
pelvio protrusion of the acetabulum 
420, Kohlers disease of metatarsal 


head 7G9 770 low back iiam, 389, 
iu<^phy«i'i2 aclasis 110 multiple 
myeloma, 223, osteitis deformans, 
147, osteochondritis, 438, osteo 
choadritis deformans cox® jurendis 
440 osteogenesis iinjierfecta, 113 
osteomalacia, 114, osteoporosis of 
the carpal bones, 4C7, parathyroul 
osteodystrophy, 151, post traumatic 
osteodystrophy, 177, renal rickets, 
139, rickets, 122, sacralization, €01, 
sacro iliac strain, 608, smglo ecchon 
djnmn 209 spondylolisthesis 594, 
t(|bcrcu{osis of bone, 244, tubercu 
losis of hip 312, tuberculosis of 
]omts, 303 tuberculosis of spme, 268 

\ouog on rheumatoid arthritis 3D9 

Young and lledauar, on treatment of 
|ienphera[ nerve lesions, 538 

Zanoli, on myositis ossificans circumscripta, 
796 



